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Editorial Notes 


The Coal Bill 


Tue long expected Coal Bill was introduced by the Gov- 
ernment in the House of Commons on Thursday, last and 
‘* ordered to be printed.’’ The Bill is a long and compli- 
cated measure which, if passed, will, no doubt, be the 
Magna Carta of the Coal Industry for many years to 
come. It has three main features: The unification of 
coal mine royalties, which, after July 1, 1942, will vest in 
a body to be known as the Coal Commission set up by 
the Act; a new procedure will be provided for promoting 
amalgamations (briefly, if amalgamations appear desir- 
able the Commission may report to the Board. of Trade, 
who may submit a Draft Order to Parliament dealing 
with the matter); and further protection is conceded to 
the eonsumer. 


The Gas Industry, is so vitally concerned with every- 
thing that affects the coal industry, upon which it relies 
for its supplies of raw material, that no part of the Bill 
can be dismissed as unimportant. The unification of the 
coal royalties has long been demanded on psychological 
and political, rather than economic, grounds, and there 
are many who will consider that the transference of royal- 
ties to a ** Coal Commission ”’ rather than a direct vest- 
ing in the State has much to recommend it. That the 
Coal Commission will be directly under the State is ob- 
vious from its constitution, consisting as it will ‘‘ of a 
chairman and four other members appointed by the 
Board of Trade,’? who are not to acquire, directly or 
indirectly, for their own benefit any interest or securities 
in any coal undertaking. The model of the Central Elec- 
tricity Board has been followed. 

The total compensation payable to royalty holders will 
amount to £66,450,000 and the Commission are entitled 
to borrow up to a sum not exceeding by more than 
£10,000,000 this amount. The process of assessing in- 
dividual claims to compensation will entail immense work 
and it is to be hoped that the smooth working of the coal 
industry will not be unduly affected during its perform- 
ance. 

As to the amalgamations, it is clear that the last word 
will be with Parliament, and this should ensure that due 
consideration is given to each particular case; in what will 





he virtually a State controlled industry the temptation 
to uneconomic amalgamations will be eliminated. 

It cannot be denied, however, that, from the point of 
view of our Industry, the most important part of the 
Bill is that contained in the Eighth Schedule, which 
amends the existing law, as laid down in the Coal Mines 
Act, 1930, with regard to Committees of Investigation. 
These amendments are no doubt the result of the many 
interviews which the Conjoint Conference of Public Utility 
Associations and the National Gas Council have had with 
the Mines Department, supported as they have been 
throughout by the united voice of the Industry. It can- 
not be claimed that the amendments contained in the 
Bill meet, in anything like its totality, the whole case 
presented on behalf of the Public Utilities, but at the 
same time they go some way, and no opportunity will be 
lost to impfove the Bill during its passage through Parlia- 
ment. 

Briefly, the amendments are as follows: The indepen- 
dent legal chairmen already appointed become statutory, 
and a panel of suitable chairmen will be set up 
from whom a chairman may be chosen if the regu- 
lar chairman for any reason cannot act. Similarly, 
extra members of Committees of Investigation are to be 
appointed to act if the regular members of the Committee 
for any reason cannot act. The effect of this will be to 
ensure that if, for instance, the members of the Com- 
mittee appointed to represent the interests of consumers 
cannot attend (and it must never be forgotten that these 
members are usually extremely busy men giving their 
time in a purely honorary capacity) those interests will 
not go unrepresented. Statutory effect is also given to 
the promise of the Government that, in a case where the 
members of the Cormmittee are not unanimous, the de- 
cision of the chairman shall be final and binding. 


The Committees will be empowered to take evidence on 
oath—thereby enabling criminal proceeding for perjury 
to be taken in the case of false evidence. The evidence 
is to be taken in public, unless the Committee, for any 
special reason, otherwise decides, and the decision is to 
be given in public. A right of appeal to a new tribunal 
to be known as the Central Appeal Tribunal is also given 
to any party who may be aggrieved by a decision of a 
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Commitiee of Investigation. The Appeal Tribunal will 
be composed of a legal chairman and ‘* persons who 
appear to the Board to be substantially independent of 
the coal industry or of any other industry in which large 
quantities of coal are used, and who are not members, 
or officers or servants, of an organization of employers 
or workpeople in the coal mining industry, practising 
mining engineers, or in any other manner directly con- 
nected with that industry.”’ These members may be 
paid and have power to demand returns, accounts, and 
other information. Such information is to be published 
or disclosed to any person being a party to or otherwise 
directly concerned in those proceedings, but only in such 
form as does not disclose information relating to any 
particular business or undertaking. It is obvious that 
all these provisions will demand and receive the most 
careful attention of the Industry. That they do meet 
some of the main objections of the coal consumers is 
apparent. The Bill, however, continues until Dec. 1, 
1942, the First Part of the Coal Mines Act, 1930, upon 
which the monopolistic coal selling schemes are founded. 
However much the Committee of Investigation are im- 
proved in composition and procedure, they will be bound 
by these schemes. 

If a complaint is made that coal prices to gas under- 
takers are unduly high in comparison with other prices, 
how can any Committee give a decision condemning the 
discrimination which is sanctioned by the Act? Further, 
any chairman, however independent and learned in the 
iaw, is forced by the requirement of the schemes that the 
price of coal shall be the highest obtainable. 

It is too much to expect that the Government will 
surrender, or even modify, the existing coal selling 
schemes, but if the principle of safeguards to the con- 
sumer is admitted it is essential that such safeguards 
should be adequate in the full sense of the word. These 
are the considerations which will, no doubt, weigh with 
those in the Industry upon whom the responsibility of 
decision rests. 


Street Lighting 


Tue Final Report has now been published of ‘the Depart- 
mental Committee on Street Lighting appointed by the 
Ministry of Transport in 1934. It will be recalled that 
an Interim Report was issued in 1985, and the findings 
were reviewed in the “‘ Journat ”’ for Oct. 380 of that 
year. In that Report it was recommended that consider- 
ation should be given to the responsibility for the lighting 
of classified roads being confined to large administrative 
units and attention was drawn to the suggestion that 
grants should be provided from national funds towards 
the cost of lighting ‘‘ so much of the system of classified 
roads (as adopted by the Ministry of Transport) upon 
which public lighting may be regarded as necessary, and 
such other roads as the responsible Government Depart- 
ment may agree to include for the purpose.” The view 
was also expressed that committees concerned with street 
lighting should be advised by engineers competent to deal 
with the problems which arise, and that a whole-time 
specialist should be appointed in the case of the larger or 
more important areas. In their Final Report the Com- 
mittee re-affirm these findings. 

The Report is obviously of the greatest moment to the 
Gas Industry, and there is no doubt that it will have a 
far-reaching effect on the illumination of our roads. 
Several departures from the existing voluntary standards 
ure recommended. The Committee recommend the divi- 
sion of roads into two classes only—* traffic routes *’ 
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(Group A) and “ other roads”? (Group B). ‘* Traffic 
routes ’’ comprise all roads on which the standard of light- 
ing should provide an ample margin of safety for all road 
users, without the use of headlights by, motor vehicles. 
Group B comprises all other roads which the responsib!e 
authority considers should be lighted. The kind of ligh’- 
ing to be employed throughout is defined. It is that 
which promotes silhouette vision. The object seen by the 
eye is observed as a dark image on a bright background ; 
and this end is secured by obtaining high brightness con- 
trast between the object to be seen and the background 
against which it is visible. If other conditions, such 1s 
glare, remain unchanged, visibility is greater the higher 
the brightness of the background and the lower that of 
the object. ‘* Although these two factors are not the 
only ones involved,’’ state the Committee, ‘ it follows 
that the distribution of light from the fittings should be 
designed primarily to produce as uniform and high a back- 
ground brightness as possible, subject to the avoidance 
of undue glare, while at the same time maintaining as 
high a contrast as possible between objects and their 
background.’? The manufacturers of gas lighting equip- 
ment have fully recognized the need for a series of units 
covering a wide range of light output with varying distri- 
bution characteristics; and that gas lighting can ensure 
a very, high measure of silhouette vision was admirably 
demonstrated at Folkestone during the Conference of the 
Association of Public Lighting Engineers last September. 
We are glad to note that the Committee are at pains 
to point out that background includes not merely the 
carriageway and footway surfaces, but also other surfaces 
such as those of buildings or fences against which objects 
may be seen. It is not just a question of road surface 
brightness, which in some quarters is regarded as the one 
and only characteristic worthy of attention. We have 
had a lot to say against the advocacy of road surface 
brightness as the one criterion of good street lighting. 
In their Iriterim Report the Committee referred to the 
advantage which may often be gained by the provision 
of artificial light-coloured backgrounds, and in the present 
Report it is recommended that consideration should be 
given to the such backgrounds. In regard to the distri- 
bution of light from the sources the Committee discuss 
the type of lantern designed to give relatively high in- 
tensities at angles approaching the horizontal, and the 
type in which, maybe with the provision of a cut-off de- 


vice, the maximum intensities are directed at lower 
angles. On this matter the Committee are non-com- 
mittal. 


Assessment of Installations 


WE arrive, then, at an important departure from the 
present evaluation of a lighting installation according to 
the current British Standard Specification. Test-point 
illumination values as a measure of the efficacy of any 
scheme are no longer desirable; and the Gas Industry 
will not quarrel about this. The recommendation of the 
Street Lighting Committee means that a lighting instal- 
lation is to be assessed not by the amount of illumina- 
tion falling on a road, but in the visibility it affords. Of 
course, good visibility cannot be achieved unless the 
quantity of light falling upon a road and other essential 
backgrounds exceeds a certain minimum; but it should 
be borne in mind that visibility, does not increase pro 
rata to lumen output. This brings us to the Committee’s 
recommendation regarding the rating of light sources. 
This, they maintain, should be in terms of the total light 
output of the lantern in lumens. We welcome the fact 
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that it is the lantern as a whole, and not the bare source, 
which is the basis of rating. The Committee observe 
that, ** since the controlled distribution of the light 
emitted by the lanterns is necessary in order to obtain 
the best results, it must not be inferred that the lantern 
which absorbs the least amount of light or that which has 
the largest total light output is necessarily the most effec- 
tive.’ We assume that the Report presupposes that 
lighting installations will be designed by intelligent 
people. At the same time it appears to us unfortunate 
that the Committee are not more explicit in regard to the 
quantity of light flux utilized on the road. 

As we have said, the Report divides roads into two 
classes—traffic routes, which are main arteries, and 
‘“‘ other roads,’? a category which includes residential 
thoroughfares and all highways not falling into the first- 
named class. Each class is the subject of a range of 
recommendations. A mounting height of 25 ft. for traffic 
routes is recommended, and an average spacing of not 
more than 150 ft. on straight roads. The Committee 
make it clear, however—and this is an important point 

-that in respect of existing installations they do not re- 
gard it as essential that the recommendation as to height 
should be interpreted rigidly. There may, be slight differ- 
ences in visibility with mounting heights ranging from, 
say, 22 ft. to 25 ft., but not of such consequence as to 
justify the replacement of existing installations in which 
the mounting height is of the lower dimension but which 
otherwise conform to the recommendations. The 
amount of light to be provided per 100 ft. linear of road 
having a carriageway not more than 40 ft. in width should 
exceed 3,000 lumens and should lie between this value 
and about 8,000 lumens. These figures, we would em- 
phasize, relate to the luminous output of the lantern and 
refer to the average luminous output throughout the life 
of the source. The Gas Industry will welcome the stress 
laid by the Committee in this regard. Here gas has 
everything in its favour. With economic maintenance its 
output is practically constant—so much so, in fact, that 
many gas undertakings undertake to maintain the light- 
ing efficiency of an installation within 25% of the initial 
value, and in recent contracts have even accepted a con- 
tract obligation on a basis of 20% variation. Moreover, 
the actual light sources—the mantles—are relatively, in- 
expensive to replace, so that their renewal when necessary 
is economic; and they show no marked falling off in light 
output over the whole of their working life. 


Siting of Lamps 

Ix regard to overhang of the light sources, it is re- 
commended that, when the carriageway is not more than 
30 ft. wide, the lamps should be sited vertically above 
the kerb, and that for roads of which the carriageway is 
between 80 ft. and 40 ft. the lamps should be overhung 
by an amount equal to one-half the difference between the 
width and 30 ft., thus maintaining the distance between 
the two rows of sources at 30 ft. The Committee con- 
demn single side mounting except at bends and recom- 
mend that the staggered arrangement is the most suitable 
for general adoption on straight roads. They point to 
the disadvantages of central suspension, though they ob- 
serve that in certain circumstances this may be the only 
solution. 

Turning now to the lighting of ‘‘ other roads,’’ we 
would emphasize that these constitute by far the greater 
mileage of roads—some 75%, of the roads of the country. 
These roads, too, are for the most part already lighted 
by gas, and it is most important that, in tackling the 
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lighting of the traffic roads, the Gas Industry should not 
lose sight of the great need for paying attention to the 
lighting of the ‘* other roads,’’ for seeing that this gas 
lighting is giving such a performance that it can easily 
withstand competition from electricity. Our Industry 
has excellent equipment for the lighting of these roads, 
the satisfactory illumination of which requires a tech- 
nique distinct from the lighting of main traffic thorough- 
fares. The recommendations of the Committee regarding 
these roads are only intended to serve as a general guide. 
The mounting height, they state, should be between 13 ft. 
and 15 ft. and the average spacing should not exceed 
120 ft. The output of the lanterns should exceed 600 
lumens per 100 ft. linear, and should lie between this 
value and about 2,500 lumens. The point is made that, 
to ensure clear differentiation between the lighting of this 
group and of traffic routes, the maximum height and the 
maximum lantern output recommended should not be 
exceeded. In other words, the Committee do not want to 
see lighting installations intermediate between the two 
groups. 

Naturally the Committee studiously avoids reeommend- 
ing any particular illuminant. The recommendations aim 
at a standard of lighting which experience shows to be 
both desirable and attainable. Gas can adequately fulfil 
all the requirements set out in the Report, which should 
be studied carefully. Gas, moreover, offers at the same 
time the greatest dependability, economy, and the highest 
standard of maintenance of uniform results. No effort 
should be spared to ensure that gas has its full share of 
the extended lighting load. 


Hydrocarbons from Coke 


WE referred in general terms last week to the outstanding 
Communication of the Joint Research Committee of the 
Institution and Leeds University dealing with the gasifi- 
cation of coal and semi-coke in an atmosphere of hydro- 


gen. The Committee commenced the investigation de- 
scribed in that Communication by being interested 


primarily in the synthesis of methane from carbon mon- 
oxide and hydrogen, and while sight is not being lost of 
developments which may be possible through the medium 
of this reaction, immediate attention has been turned 
to the reaction between carbon and hydrogen. The re- 
sults of the work so far are remarkable and—to use Pro- 
fessor Cobb’s words—*‘ the possibilities they suggest are 
very alluring.’’ When treated in hydrogen at pressures 
above atmospheric the coke yielded very high yields of 
gaseous hydrocarbons. At 50 atmospheres 276 therms 
were produced, and at 100 atmospheres the yield was 311 
therms. What is of the greatest importance from the 
point of view not only of the Gas Industry but of national 
coal resources is the fact brought out as a result of the 
research that hydrogen reacts not only with gas coals but 
with a range of coals differing as widely as lignite and 
semi-anthracite. The new technique, if it can be -de- 
veloped on a commercially sound basis, will be applicable 
to a wide variety of fuels. 

The work brings into prominence the fact that coal is 
not a mass of fixed carbon associated with what is termed 
** volatile matter,’’ but is fundamentally a carbon hydro- 
gen complex. As Mr. Finlayson emphasized at the Re- 
search Meeting, processes of coal carbonization, as well 
as the newer fields of coa) hydrogenation, are more easily 
understood and more hopefully explored if we keep this 
fact in mind. It would appear that the hydrogen does 
not combine with the pure carbon but with carbon-hydro- 
gen radicals, and in this connection it is interesting to 
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recall the suggestion made by Dr. Lessing at a meeting 
of the Institution in 1920. One of the Papers presented 
at the meeting in June of that year was on the use of 
oxygen in gas production, by Mr. Hodsman and Pro- 
fessor Cobb. In the course of the discussion on the 
Paper Dr. Lessing pointed out that to prevent dehydro- 
genation, the splitting of hydrogen from the carbon, an 
atmosphere of hydrogen must be present, and he urged 
consideration of the application of hydrogen to the car- 
bonization process. ‘‘ I believe,’ he said, ‘‘ that the 
moment we can obtain hydrogen at prices which com- 
pare with oxygen, then we shall be able to obtain even 
higher gas yields with coal gas.’? The development of 
pressure processes has, of course, put an entirely different 
complexion on the possibilities of the use of both oxygen 
and hydrogen in the gasification of coal, and it is clear 
from the work of the Joint Committee that the use of 
hydrogen under pressure holds out very great promise 
indeed. 

At a pressure of only 10 atmospheres the gas made by 
heating semi-coke in hydrogen was 500 B.Th.U. per 
cu.ft., while at 100 atmospheres it was 914 B.Th.U. The 
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calorific value of the gas obtained with a given pressure, 
moreover, could be varied by modification of the rate of 
heating the coke or of the rate at which hydrogen was 
supplied. This indicates the flexibility of this fascinating 
process of coke hydrogenation, which may eventually 
prove a most important factor in balancing to the best 
advantage the Gas Industry’s gas and coke markets. It 
has been shown that something like two-thirds of a charge 
of semi-coke can be gasified in hydrogen yielding a gas 
containing over 30% of methane and possessing a calorific 
value of over 500 B.Th.U. The bearing of this on the 
Gas Industry’s dependence on the coal market is at once 
apparent, and the fact that such a wide range of fuels 
can be treated is of importance in this regard. Then 
there is the possible sphere of the process as an enrichcr, 
Oil as an enricher is an expensive agent. The process 
may prove of great value in ensuring the uniform supply 
of a gas of the right characteristics to give at all times 
the best performance at the burner. The promise which 
the process would appear to hold warrants the expenii- 
ture of more money on the prosecution of investigation 
into it. 








Correspondence 


Low-Temperature Carbonization of 
Scottish Cannel 


Sir,—I wish to draw attention to the first paragraph of 
the Paper by Dr, J. G. King and Mr. James Jamieson on 
the Low-Temperature Carbonization of Scottish Cannel 
published by The Institution of Gas Engineers (Publication 
No. 162) and reproduced in the ‘ JournaL ”’ for Oct. 13, 
where information is requested concerning the quantities 
of cannel available. A similar statement appeared in the 
earlier Paper by the same Authors (Institution Communica- 
tion No. 135). In the discussion following the first Paper, 
Captain Cadman drew attention to the work which had 
been undertaken on behalf of the Scottish Development 
Council and which has since been published in the form of 
the Second Report of the Oil from Coal Committee, Scottish 
Development Council Economic Series No. 13, in Decem- 
ber, 1936. To this work Dr, King himself referred in his 
recent William Young Memorial Lecture to the North 
British Association of Gas Managers, Sept. 9, 1937, while 
Captain Cadman makes frequent extracts from it in a 
Paper on “ Petroleum Technology in 1936,” p. 259. So 
far as Scotland is concerned, this information is available, 
and has received wide publicity. 

The Report on the Scottish Survey, which was made 
possible by grants from the Commissioner for Special Areas 
in Scotland, shows (p. 16) that there are 25} million tons 
of estimated reserves of cannel containing less than 8% ash 
and yielding over 40 gallons of oil per ton. In addition 
there are almost 52 million tons yielding a like quantity 
of oil, with an ash content of more than 8%. There exist 
also some 16 million tons of inferior quality, yielding be- 
tween 20 and 40 gallons per ton. The bulk of the reserves 
are situated in Fife and the Lothians. These estimates are 
based on figures supplied by all colliery companies. The 
Second Report also suggests methods for the utilization of 
this cannel, including its carbonization at gas-works. 

It may be of interest to add that since publication of 
this Report a more detailed geological examination has 
been conducted, and a complete Report dealing with this 
work and with a chemical examination of certain of the 
oils obtained is now in the hands of the Commissioner for 
the Special Areas in Seotland. This further work shows, 
inter alia, that the estimated reserves published in the 
Second Report are definitely on the conservative side. 

Yours, &c., 
W. M. Cummine, 
Chairman, Sub-Committee on Cannel 
of the Scottish Development Council. 
The Royal Technical College, 
George Street, 
Glasgow, C.1, 
Oct, 29, 1937. 


Forthcoming Engagements 


Nov. 


18.—MrpLanp AssocraTION.—Autumn General Meeting, 
Grand Hotel, Birmingham. 

18.—MipLanp JuNniorS.—Meeting and Paper by KE. 
Haden on ‘‘ Temperatures.”’ 

19..—SOUTHERN AssocIaATION.—General Meeting, Hotel 
Victoria, 2.30 p.m. Paper by A. Bishop 
(Croydon) on ‘‘ Developing the Heating Load 
with special reference to Gas-Fired Central Heat 
ing Installations.’”? Committee meeting precedes 
at 12 noon. 

19.—LONDON AND SOUTHERN JUNIORS.—Annual Dinner 
and Concert. 

20.—WaLES AND MONMOUTHSHIRE JUNIORS.—Meeting 
at Swansea. Paper by R. J. K. Shepherd, 
** Observations on District Work.’’ 

20.— YORKSHIRE JUNIORS.—-Meeting at York. Presi- 

* dential Address by J. Richmond. 

23.—LONDON AND SOUTHERN JUNIORS.—Paper on 
‘* Heat Utilization in Carbonizing Plant” by 
J. H. Reber. 

23.—T.G.E.—Pipes Committee, 2.30 p.m. 

24..-MANCHESTER District ASSOCIATION.—Joint Meet- 
ing with North-Western Section of the Institute 
of Fuel, Midland Hotel, Manchester, 2.30. 

25.—].G.E.—Purifiers Committee, 2.30 p.m. Gas- 
Works Safety Rules Committee, 3 p.m. |The 
meeting of the latter Committee has been alterei 
from Nov, 18.] 

26.—Gas Companies’ Protection AssocraTION.—40th 
Annual General Meeting, Caxton Hall, West- 
minster, 2.30 p.m.; followed by Committee 
Meeting. 

26.—NortH OF ENGLAND AUXILIARY.—35th Half-Yearly 
Meeting at Newcastie-upon-Tyne. 

27.._ScortisH WesTERN JuUNIORS.—Visit to Auchengeich 
Coke Ovens. 

29.—W.G.C.—Meeting of Executive Committee, Gas 
Industry House, 11.30 a.m., followed by Meet- 
ing of General Consultative Committee and 
Business Session at 2.30 p.m. Address by Lady 
Sanderson, J.P. 

30.—W.G.C.—Meeting of Training Committee, Gas In- 
dustry House, 10.30 a.m. 


(There will be no meeting of the Central Executive 
Board of the National Gas Council or of the Central Com- 


mittee of the Federation of Gas Employers during the 
month of November.) 


Dec. 


1.—LONDON AND SOUTHERN JUNIORS.—Visit to W. Ii. 
Allen’s Engineering Works, Bedford. 

2.—1.G.E.—Liquor Effluents and Ammonia Com- 
mittee, 11.15 a,m.; Joint Research Committee, 
2.30 p.m, 
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Personal 


Mr. A. Lee has been elected an Employee Director of 
the South Metropolitan Gas Company in place of Mr. 
J. B. C. Pinks, retired. 

* * ” 


At a meeting of the staff of the Isle of Thanet Gas Light 
and Coke Company on Nov, 4 presentations were made to 
Mr. R. H. Corpus, Chemist of the Company for the past 
seven years, who has been appointed to a similar position 
at Birkenhead. 

* * * 


At the Rougemont Hotel, Exeter, on Friday, Nov. 12, : 
presentation from Members of the Southern Association of 
Gas Engineers and Managers (Western District) was made 
to Mr. W. N. WESTLAKE. 

Thirty members attended lunch at which Mr. Westlake 
was the guest of honour, and the presentation of a gold 
fountain pen, gold pencil, clock, and signed illuminated 
address was made by Mr. H. Higham, Chairman of the 
Western District, who admirably expressed the apprecia- 
tion felt for Mr. Westlake’s many activities on behalf of 
the Gas Industry in general and the Western District of 
the Southern Association of Gas Engineers and Managers 
in particular, and the sincere wishes of all that he and 
Mrs. Westlake would have many years of health and happi- 
ness before them, 

Mr. R. Robertson, Vice-President of The Institution of 
Gas Engineers, very ably supported Mr. Higham’s remarks. 
Mr. R. W. C. Beynon, Mr. W. E. Dean, and Mr. J. Wesley 
Whimster added their personal tributes, all wishing to be 
associated with what had been said by previous speakers. 
Mr. W. D. Rowe was also present and conveyed best wishes 
from those at Gas Industry House. 

Letters of appreciation were received from the President 
of the Southern Association of Gas Engineers and 
Managers, Mr. S. E. Whitehead, and several members who 
were unable to be present. 

Mr. Westlake in reply expressed his thanks for the pre- 
sentation and the honour done to him. He gave some 
interesting reminiscences of activities in the Western Dis- 
trict over a large number of years. 

* + 


At a Special Meeting of the Colne Town Council on 
Nov. 9, Alderman J. E. Ketcuiry, J.P. (Chairman of the 


News 


in Brief 


The Average Price Realized per £10 share of the re- 
cent £38,500 new capital issued by the Altrincham Gas 
Company on Nov. 9 was £16 10s. 9d. 

The Name of Robinson Bindley Processes, Ltd., has 
heen changed, with the sanction of the Board of Trade, to 
Synthetic Oils, Ltd. The registered office is at 31, East 
Street, Epsom, Surrey. 

South-Eastern Tar Distillers, Ltd., which is controlled 
by Burt, Boulton, & Haywood, Ltd., has increased its 
capital from £50,000 to £100,000, by the addition of 25,000 
Preference and 25,000 unclassified shares of £1 each. 

The Use of Additional Lands for the purpose of their 
Gas Undertaking is among the provisions of a Special 
Order under the Gas Undertakings Acts, 1920 to 1934, for 
which the Workington Borough Council intend to apply to 
the Board of Trade. 


B.I.F. Posters are available free on demand for dis- 
play in showrooms by any gas undertakings who should 
wish to do so. Application should be made to the British 
Industries Fair, Birmingham Chamber of Commerce, 95, 
New Street, Birmingham, 2. 

New Showrooms are to be opened in the Broadway by 
the Haywards Heath District Gas Company in February. 
Provision has been made for a demonstration theatre 
capable of accommodating ninety persons, and a fully 
qualified lady lecturer and demonstrator will be appointed. 

The Institution of Mechanical Engineers, Storey’s 
Gate, S.W. 1, is holding a Meeting on Nov. 19 at 6 p.m., 
when a Paper on ‘“‘ The Mechanics of Flame and Air Jets ”’ 
will be presented by R. F. Davis, B.Sc.(Eng.), A.M.I.- 
Mech.E. Members of The Institution of Gas Engineers 
will be welcome, 
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Gas and Lighting Committee and a Vice-President since 
1925 of the British Commercial Gas Association), was made 
an Honorary Freeman of the Borough of Colne. He has 
been a member of the Borough Council since 1903 and has 
held many important local appointments. 


Obituary 


Ralph Ernest Gibson. 
An Appreciation, by Ernest Astbury. 


The sudden passing of Ralph Ernest Gibson was a great 
shock to his friends, particularly to those who were in 
daily contact with him. To the members of his staff who 
were with him on the day before his death the sad news 
seemed unbelievable. We who have served under him feel 
that we have lost not only our Chief, but also a great 
personal friend. 

Frankness, sincerity, and broadness of mind were con- 
spicuous among the qualities which earned for him the 
confidence and loyalty of all who worked under his direc- 
tion. Endowed with a high sense of honour, any word or 
action not straightforward or savouring in the slightest of 
duplicity was abhorrent to him. 

Mr. Gibson took a keen interest in the well-being and 
happiness of the Company’s employees. Although a most 
busy man his welcome presence was frequently in evidence 
at meetings in connection with their athletic or social 
activities. Ambulance work also received his encourage- 
ment and support. Of a retiring disposition, Mr. Gibson 
shunned any publicity of a personal nature and the 
honours he received were not of his seeking. He was con- 
tent to work steadily and quietly in the interests of the 
Company and the great Industry in which his life had heen 
spent. He was gifted to a remarkable degree with a keen 
sense of foresight which proved a valuable asset in his 
daily business. Never hasty in making a decision, his con- 
clusions were invariably sound. As an engineer his ability 
was of the highest, and throughout the works of the Com- 
pany there is abundant evidence of this. His interest 
in educational matters was well known and many of the 
younger members of his staff owe much to his encourage- 
ment. His advice was always available to gas engineers 
requiring assistance on technical matters. 

With the passing of Mr. Gibson the world in general and 
the Gas Industry in particular are left much the poorer. 


CURRENT EVENTS IN 


THE GAS INDUSTRY 





A Recent Issue of £50,000 maximum dividend 7% 
stock by the Bournemouth Gas and Water Company at a 
minimum price of £161% was oversubscribed. Tenders 
above the minimum price received allotment in full while 
tenders at the minimum price received 65%, the average 
price being £162 14s, 9d. 


Members of The Institution of Gas Engineers are in- 
vited to attend the meeting of the Institution of Chemical 
Engineers at the Geological Society, Burlington House, 
Piccadilly, W. 1, on Nov. 30, at 6 p.m., at which a Paper 
on ‘* Industrial Applications of Supersonic Vibrations ’ 
will be presented by Prof. H. Freundlich, Ph.D. 


A Joint Meeting of the Manchester District Association 
and the North-Western Section of the Institute of Fuel 
will be held at the Midland Hotel, Manchester, on Nov. 24. 
The Chair will be taken by Mr. R. N. Webb, and a Paper 
on ‘* Town Gas as an Industrial Fuel ”’ will be-read by Dr. 
C. M. Walter, of the Birmingham Gas Department. 

We Regret that in the course of our report of the 
discussion which followed the presentation of Communica- 
tion No. 175 (‘‘ Removal of Sulphur Compounds from 
Gas ’’) at the Institution Research Meeting it was stated 
(p. 483) that Mr. G. Claxton was with the Gas Light and 
Coke Company. He is, of course, Research Chemist to the 
National Benzole Company, Ltd. 


The Institute of Fuel is meeting in the Meeting Room 
of the Junior Institution of Engineers, 39, Victoria Street, 
S.W. 1, at 6 p.m. on Nov. 25 at which a Symposium will be 
held on ‘‘ The Ignition of Fuel on Grates.’’ Three Papers 
will be presented by Prof. P. O. Rosin; Dr. E. S. Grumell 
and Dr. A. C. Dunningham, and Mr, C, A. Seyler and Mr, 
Thomas E. Jenkins, : 
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Application is to be Made to the Board of Trade by 
the Romford Gas Company for a Special Order under 
Section 1 of the Gas Undertakings Act, 1929, to authorize 
the Company to borrow on mortgage of their undertaking 
or by the creation and issue of debenture stock any amount 
not exceeding 60% of the aggregate amount of the paid-up 
ordinary and preference stock of the Company authorized 
by the Romford Gas Act, 1929, and of any premiums paid 
in respect thereof. 


Air-Raid Precautions will be the subject of a Confer- 
ence in Congress Hall A at 3 p.m. on Nov. 19 at the Public 
Works, Roads, and Transport Congress and Exhibition at 
the Royal Agricultural Hall, N. 1. The Chair will be 
taken by Sir Charles Bressey, C.B. (Ministry of Trans- 
port), and addresses will be given by Wing-Commander 
E. J. Hodsoll, C.B. (Assistant Under-Secretary of State in 
charge of the Air-Raid Precautions. Department of the 
Home Office) and Col. W. Garforth, D.S.O., M.C. (Techni- 
cal Inspector of the Department). 


Before a Large Audience consisting of employees and 
staff of the Cambridge University and Town Gas Light 
Company, with representatives from other Undertakings, 
a most informative lecture was given by Dr. Winter, of 
Radiation, Ltd., on Nov. 10. The costs and efficiency of 
gas used for domestic purposes in comparison with the 
competitive products of oil and electricity formed the basis 
of the talk. The opportunity for questions was much ap- 
preciated, and these were fully dealt with, thus providing 
additional information of great value in meeting personal 
and local problems. 


A Gratifying Return to Gas is now taking place within 
a few miles of the great Portobello electrical power 
station. All the housing schemes completed in Mussel- 
burgh during the last few years have had electrical in- 
stallations, but a very large percentage of the householders 
have also had gas laid on, and are using it in preference 
to electricity. Gas is used for lighting purposes in one of 
the largest and most up-to-date garages in the town and a 
number of shopkeepers have recently changed over from 
electricity to gas. Householders maintain that a consider- 
able saving can be effected by reverting to switch-operated 
gas lighting. The Musselburgh Gas Company state that 
they have been very busy for many months, and during 
the last two years they have fitted more than 2,000 light- 
ing fittings in that town. 


A Successful Series of cookery and washing demon- 
strations were organized by the Stirling Gas Light Com- 
pany for the five days from Nov. 1. The demonstrations 
were opened by the Chairman of the Company, Mr. R. 
Keith Common. In the afternoon and evening of each 
day, the cookery demonstrations were given by Miss D. M. 
Gillham, of Messrs. R. & A. Main, Ltd., and the washing 
demonstrations were given by Miss Wood, of the Economic 
Gas Boiler Company, Ltd. ‘‘ House Full ’”’ was the order 
of every day, and during the five days the attendances 
totalled 1,800. A large number of orders were secured for 
enamelled cookers, washing machines, and gas fires. It is 
of interest to note that during the five months of the 
current year to date, the sales of appliances have increased 
by over 67% compared with those for the corresponding 
period of last year. 
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oa Petition is being organized among the gas consumers 
in St. Bees (Cumberland) asking the Ennerdale Rural 
Council to take over the Gas-Works as a going concern, 
The St. Bees Gas Company has recently gene into voliun- 
tary liquidation and the Works were offered for sale hy 
auction recently but there were no bidders. The St. Bees 
consumers consider that the Works can be made a paying 
proposition and that the profits could be used to reduce 
the rates, 

Cookery Demonstrations, attended by well over a 
thousand people, were organized by the Haywards Hexth 
District Gas Company from Nov, 1 to 4 in co-operation 
with Radiation Ltd. The demonstrator was Miss P. 
Condon, of the Radiation Research Kitchen. The latest 
types of gas fire, water heater, and cooker were to be seen. 
At the opening demonstration on the Monday, Mr. A. E. 
Whitcher, Managing Director of the Company, referred to 
the excellent qualifications of Miss Condon as a demon- 
strator, and added that Radiation Ltd. were the largest 
manufacturers of gas cooking appliances in the world. 
Teas were provided, with the valued co-operation of the 
Townswomen’s Guild, for more than 600 persons. Another 
feature of the demonstrations was a cake baking competi- 
tion for which there were 150 entries. Similar demon- 
strations were held in the new showroom of the Burgess 
Hill and St. John’s Common Gas Company, which, together 
with the Haywards Heath Company, is controlled hy 
Associated Gas and Water Undertakings, Ltd., on Nov. 5. 
The demonstrator was again Miss Condon, using a ‘ New 
World ”’ ‘* Regulo ’’-controlled cooker. 





Beit Fellowships for Scientific Research 


Application Conditions 


Applications for the Beit Fellowships for Scientific Re- 
search, which were founded and endowed by Otto Beit 
(London) in 1913 ‘‘ to promote the advancement of Science 
by means of Research,’’ must be received on or before 
April 7, 1988. Copies of the Conditions of the Award and 
the Form of Application may be obtained from the Secre 
tary, laid Institution of Gas Engineers, 1, Grosvenor Place, 

Not more than three Fellowships, each of the annual 
value of £240 and tenable for a period of two years, will 
be awarded on or about July 8, 1938, to candidates, under 
the age of 25 years, who ‘ are of marked promise and are 
likely to become researchers above the average.” 

The Beit Scientific Research Fellows work for the whole 
of their time under the supervision of a Professor of a 
Department of the Imperial College of Science and Tech- 
nology and must not, without permission, take or hold any 
appointment whether paid or unpaid. Applicants have to 
state the general character of the research which thev 
propose to carry on, but the Trustees specify the work of 
research which they are authorized to carry on. Every 
Fellow shall be a man or woman of European descent by 
both parents, but otherwise of any nationality whatsoever, 
who at the date of election shall have taken a degree in 
any Faculty in any University in the British Empire ap- 
proved by the Trustees, or have passed the examinations 
which would have entitled him or her to take any such 
degree, or is in possession of any Diploma or Associate- 
ship of any College approved by the Trustees. 


A Football 
Window Display 
Link-Up 


This ingenious window display was ar- 


ranged recently at the Coventry Gas 
Showrooms, linking up with the fact that 
Coventry City is the only unbeaten side 


in the four divisions. Cut-out caricatures 





of the members of the 2nd division team 


can be seen across the front of the window. 
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A Gas-Works Under Shell-Fire 





Merely to be in a gas-works under heavy bombing raids and shell-fire must be an unpleasant experience, which 


few would care to undergo, even for the sake of a thrill. 


The methodical closing down of a large modern works 


in such conditions would be a thoroughly nerve-racking experience. But to do so short-handed and with ** 500 


bawling Chinese men, women, and children rushing about panic stricken 


is akin to an act of heroism. How- 


ever, the letters giving an account of this achievement received from Mr. W. J. Baker, Chief Engineer and 

Manager of the Shanghai Gas Company, read as though Mr. Baker would resent any such suggestion. 

Accordingly, this article is confined to relating the facts as revealed in his letters. For permission to use these 
; facts we are indebted to a personal friend of Mr. Baker to whom the letter was written. 


It should be explained that the Works in question are 
the Yangtszepoo Works which were newly erected on a 
fresh site in 1932-4. These Works stretch from the 
Whangpoo River along Lungchang Road to Yangtszepoo 
Road and measure about 160 ft. wide on the river front, 
extending back about 1,425 ft. It will be remembered that 
they were described in a Paper by Mr. Baker presented to 
The Institution of Gas Engineers in May, 1936 (see ‘‘ Gas 
JouURNAL ”’ for May 20, 1936). 





The Coal Store. 


The reason why the 500 Chinese, so assorted as to sex 
and age, were on the Works was that, when the men who 
worked there had their own homes destroyed, they brought 
their wives and families with them into the Works Com- 
pounds. The job of housing and feeding these refugees is 
described by Mr. Baker as ‘‘ a rotten one in itself.’’ Two 
of his assistants were away, one in England and one in 
Wei-Hai-Wei, so that Mr. Baker and his Deputy-Engineer, 
Mr. J. K. Simpson, had to organize things on their own. 

During the heavier air-raids, shelter was given to the 
whole 500 mixed Chinese refugees and the few Europeans 
in two conveyor tunnels beneath the coal store. This store 
is a reinforced concrete structure with capacity 5,500 tons 
of coal. How full the store was is not stated, but one can 
imagine that ten or twenty or more feet of coal with an 
odd foot of reinforced concrete above one’s head gives a 
comfortable feeling in even a heavy air-raid, provided that 
the foot of concrete holds! There were serious dis- 
advantages, however, about this improvised air-raid 
shelter. The conveyor tunnels are about 8} ft. wide by 
6 ft. high by something over 200 ft. long, the conveyor 
structures occupying a space about 34-4 ft. in width all 


down the centres. Furthermore, the situation had not 
permitted the Chinese to attend much to their toilet during 
the past week or two, and the standard of personal hygiene 
was perhaps not as good even as usual. Luckily an air 
vent shaft had been built at one end of the store, other- 
wise its occupants would have been stifled. 

The situation grew gradually more and more difficult 
and at last, on Aug. 16, the bombing and shell-fire had 
become so intense that the plant had to be shut down and 
the Works abandoned. ‘The ‘‘ 500 bawling Chinese men, 
women, and children ’’ formed part of both operations. 
As the main road from the Works was under fire and all 
the buildings on it ablaze the getaway was made after 
dark on two lighters which took the refugees up the river 
to the Bund. For eight days approach to the Works was 
impossible. Eventually it was found possible to start up 
the plant again on Sept. 9. 

Mr. Baker’s first letter was dated Sept. 18, and he states 
that things had by then become more normal and that no 
damage had been done to the Works themselves except for 








Transverse Section through the Coal Store. 


a shell which passed through the compressor house, for- 
tunately missing the compressors. A second letter is dated 
Oct. 9 and is a short and cheerful note in which he writes 
‘The situation here is improving steadily, and I hope 
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that we shall have the ‘ All Clear’ signal by the time you 
receive this.”’ 

In this letter Mr. Baker enclosed a snapshot which is 
reproduced. It is taken looking across the Whangpoo 
River and shows well the proximity to the Works of the 
great conflagrations started by the bombing and gunfire. 

The coal store, which served as the air-raid shelter, is 
the building in front with the Company’s name on it. 
Incidentally, it should be pointed out that these are not 
the Works for which fears were expressed a week or two 


ago in the British daily Press when the Chinese ‘‘ doomed’ 


battalion ’’ were being bombarded out of their warehouse 
stronghold. The latter Works are the old Thibet Road 
Works which still contain gasholders, distribution work- 
shops, and the Company’s offices. The manufacturing 
plant at Thibet Road was closed down and dismantled in 
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1934 when the new Yangtszepoo Works commenced to 
make gas. Thus it would appear that the chief danger at 
Thibet Road was from fire due to the possibility of a gas- 
holder being hit. 

Mr. Baker’s comments on the general situation in 
Shanghai were quite short. He stated that all there had 
had a very bad time, but that it was not so nerve-racking 
after the women and children had left. The damage 
throughout the settlement has been terrific and the 
financial loss very great. He states that some of the shells 
and bombs were enormous and describes one which dropped 
by the Metropole Hotel near the Bund as follows: ‘* When 
assembled it was 5 ft. 8 in. long by 1 ft. 10 in. at its base, 
It was dropped from a ’plane (Chinese, I should think), 
but its percussion cap fell off and it didn’t explode; even 
then it went through four floors.”’ 





Newmarket Reaches Its Century 
An Interesting Story 


Gas was introduced at Newmarket in the year 1837 by 
John Malam, and the history of the years down to the 
present time make interesting reading. We find, for 
example, that in 1840, by deed of settlement, the Com- 
pany was styled the Victoria Newmarket Gas Light and 
Coke Company. In 1843, the Works were let on hire to 
one J. Bacon and his son. This deal was evidently re- 
munerative for it is recorded that the sum of thirty 
shillings was allowed for refreshment ‘‘ on the occasion of 
receiving the rent from Mr. Bacon or his representative.”’ 
It was recorded in 1861 that the Company had been put to 
considerable expense by the projectors of a new Company, 
somewhat invidiously called the Newmarket North End 
Economical Gas Company. This threat necessitated the 
extension of one of the principal mains in the North End 
of the town. 

That the Company was uncommonly public spirited is 
evidenced by the fact that in the year 1869 it was elected 
a member of the Newmarket Association for the Prosecu- 
tion of Felons. Reverting to the year 1844, we find an 
entry, the circumstances prompting which can best be left 
to the imagination of our readers, ‘‘ that Mr. King’s bill 
be allowed upon the understanding that Mr. King ex- 
presses his sorrow that any language he made use of to- 
wards Messrs. Bottom and Clark should have given offence, 
and that he acknowledges the liberality of the Company in 
paying his bill, which was incurred on Mr. Malam’s ac- 
count, Mr. King supposing that it was on account of the 
Company.”’ 

At the annual meeting in 1858 the Directors reported 
that they had been compelled during the summer months 
to enlarge the foreman’s cottage on the Works in con- 
sequence of his numerous family, there being only one 
sleeping room for a man, his wife, and nine children. 

There is a touch of Morte d’Arthur about the thrice 
repeated entry in 1848, 1852, and 1859 ‘‘ that in consequence 
of the increased demand for gas it is absolutely necessary 
to increase the plant.’’ In 1860, however, a piece of land 
was hired from the Churchwardens and Overseers of the 
Parish of St. Mary, upon which a single lift gasholder was 
erected. In 1875, it again became necessary to extend the 
Works and additional land was purchased, upon which site 
the present Works stand. 

In 1886, Mr. G. Anderson, acting as Consulting Engineer, 
reconstructed the Works and introduced the Cooper Cval 
Liming Process, a royalty of 4d. per ton on the coal ear- 
bonized being fixed; twin retorts in three beds heated by 
two furnaces, new engine, exhauster, boiler with overhead 
purifiers, and the existing gasholder of 100,000 cu.ft. 
capacity were installed. At this time the demand for gas 
was rapidly increasing and in 1890, Mr. Troughton being 
in charge, the Works were again reconstructed. Waddell’s 
regenerative retorts, new exhausters, purifiers, steam 
boilers, and sulphate of ammonia plant were installed. In 
1927 extensions were again necessary and the Directors 
decided to install a set of six Woodall-Duckham vertical 
retorts. This was formally opened in October, 1928, and 
is to-day giving entire satisfaction. The plant is capable 
of carbonizing 33 tons of coal producing approximately 
500,000 cu.ft. of gas per day. In 1985 a set of purifiers 
with house was erected by the present Manager. 

The Company can justly be proud of the long association 
of its Directors and Management during the past century. 
Mr. Charles Bottom, a promoter of the Company, was 
Chairman from 1848 to 1866, representing altogether 29 
years’ active service. Mr. R. Stephenson was elected a 
Director in 1870, but resigned in 1874; in 1875 he was again 
elected, becoming Chairman in 1876 and retaining this 








position until his death in 1929, a service of 58 years as 
Director, 53 years of which he was Chairman. 

Mr. J. H. Troughton, the present Chairman, was elecicd 
in 1929, at which time he had served the Company for 40 
years as Manager and Secretary. The Company was 
managed from 1849 to 1875 by Mr. Eben. Feist, who was 
a well-known auctioneer in the town. Mr. T. Wilkinson 
was appointed Manager and Secretary in 1875, resigning 
that position in 1889. In 1882 Mr, J. H. Troughton was 
appointed Assistant to Mr. Wilkinson, and on that gentle 
man’s resignation, he succeeded to the active managemen| 
of the Company, and served in that capacity for 45 years, 
He is now retained in a consultative capacity; thus the 
present Chairman has served the Company for the long 
period of 55 years. 

Another old servant of the Company is Mr. Edgar (, 
Johnson, the Accountant, who first joined the Company in 
1885. Mr. H. H.. Redwood, the present Manager and 
Secretary, was appointed January, 1935. 





A Striking Water Heating Display 





This attractive water-heating display, featuring various types of 

Ascot heaters, was part of the Leeds Gas Department’s exhibit at 

a recent local ‘“ Brighter Homes Exhibition.’’ It will be seen 

that a special point was made of the provision by gas, not merely 

of hot water, but of boiling water in 40 seconds, by the new 
Ascot model. 





Montevideo Gas and Dry Dock 
Company, Ltd. 


Dividend Announcement 


The Directors of the Montevideo Gas and Dry Dock Com 
pany, Ltd., announce the payment on Dec. 1 next of 4 
dividend of 38%, free of income-tax at 5s. in the £, on the 
Ordinary Capital of the Company, made up as follows: 
Final.—1}%, in respect of the year 1936 (making will 
the Interim Dividend of 8% paid on June 1, 1937, 
43%, free of income-tax, for the year 19386) as de 
clared at the General Meeting of Stockholders held 
on May 25, 1937. 

Interim.—14% on account of the year ended Dec. 31, 


1937, declared by the Board at their Meeting held 
on Noy. 9, 1987. 
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The Purging 





General arranagement of a Portable Inert Gas Generator. 





The increased output of the Birmingham Corporation 
Gas Department has necessitated additional storage ac- 
commodation during the last few years. Old holders have 
heen demolished and replaced by new ones and existing 
holders have been extended. These holders when put into 
commission relieved the storage difficulties and allowed 
other holders to be put out of service for thorough ex- 
amination and repair. Before this repair work could be 


commenced, the residual gas left in the holder crowns had ° 


to be replaced with air, and when the repairs were com- 
pleted the residual air left in the holder crowns had to 
he replaced with gas. These operations will be referred 
to in this Paper as purging operations, and a special plant 
has been designed and constructed by the City of Birming- 
ham Gas Department for this purpose. 


Methods of Purging. 


The old method of purging from gas to air was to blow 
in air by means of a Roots type or other suitable blower, 
or a steam air injector. In each case the gas was dis- 
placed into the atmosphere via a vent pipe in the crown, 
the operation being continued until the percentage of com- 
bustible gas in the mixture left in the holder was less than 
5%. 

The second method was the better because the steam 
volatilized any oils from off the surface of the water or the 
interior of the holder sheeting. Also the water vapour 
formed from the steam was inert and therefore reduced 
the explosibility of the mixture in the holder vessel. The 
amount of water vapour was, however, not sufficient to 
prevent the formation of an explosive mixture, for it has 
been determined that, to do so, the water vapour content 
of the mixture in a vessel purged of gas by air must be 
about 50%. For this amount of water to exist in gaseous 
form without any condensation, the contents of the vessel 
would have to be kept above 180° F., and this is impossi- 
ble with such a large vessel as a holder. 

The old method of purging from air to gas was to allow 
gas slowly to enter the vessel and displace the air via a 
pipe reaching down through the crown to just above the 
water level. This operation was continued until the per- 
centage of oxygen in the mixture present in the vessel was 
less than 5%. The vent pipe was then closed and the 
vessel fully inflated with gas in order to reduce the oxygen 
present to near the normal figure. 


Presence of Explosive Mixtures. 


When purging gasholders by the methods mentioned, 
there are three stages when the contents of the vessel are 
(1) all gas, (2) a mixture of gas and air, and (3) all air. 

As stages (1) and (3) are free of danger, we are only 
concerned with stage (2). Taking the case of the displace- 
ment of the gas with air, the composition of the mixture is 
eradually changing and soon reaches the stage when the 
percentage of air present is just sufficient to produce an 
cxplosion on ignition. The percentage of combustible gas 
in the mixture at this point is the highest that will propa- 
cate a flame if ignited, and is therefore known as the upper 
explosive limit for this particular gas. (For coal gas this 
is about 40%.) The displacement of the gas continues and 
eventually the stage is reached when the percentage of gas 
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present is just insufficient to produce an explosion by igni- 
tion. The percentage of combustible gas in the mixture 
immediately prior to this stage is the lowest that will 
propagate a flame if ignited, and is therefore known as 
the lower explosive limit for this particular gas. (For coal 
gas this is about 7%.) All mixtures of this particular gas 
with air between these limits are explosive, and as such 
mixtures persist for quite a long period when purging 
holders by these methods, every care has to be taken to 
avoid any risk of ignition. 


Prevention of Ignition. 


In many towns holders are situated in very congested 
areas, in close proximity to dwelling houses, factories, and 
railway sidings where work has to be carried on outside 
the control of the gas engineer. Therefore, instead of the 
vents from the vessel being allowed to discharge near 
ground level, they should be extended by means of light- 
gauge pipes to the top of the guide framing where the risk 
of ignition is less. Even then, despite the precautions 
taken on the gas-works, one cannot rule out the possibility 
of ignition, and steps must be taken, by fitting flame traps 
to the vent pipes, to prevent any ignition striking back to 
the mixture in the holder. 

Although flame traps may prevent ignition at the vent 
pipes, they cannot guard against the possibility of ignition 
at any small leak there may be in the crown sheeting, and 
therefore it is much safer to employ a method which assures 
the absence of an explosive mixture at any time. The only 
way of doing this is to use inert gases for purging—i.e., 


(1) In the one case, to displace the gas from the vessel 
with inert gases and then to displace the inert gases 
with air. 


(2) In the other case, to displace the air from the vessel 


with inert gases and then to displace the inert gases 
with coal gas. 


When using inert gases for purging, there should be, 
theoretically, three distinct stages when the contents of 
the vessel are (1) all gas, (2) all inert gases, and (3) all air. 
In practice it is not possible to get these definite stages, 
and the stages are (1) all gas, (2) a mixture of gas and 
inert gases, (3) a mixture of gas, inert gases, and air, and 
(4) all air, because it is not practicable to displace all the 
gas before admitting the air. It will be noticed that in 
stage (3) there is a mixture of gas and air which may be 
explosive unless something is known about the effect of the 
inert gas. 

The purpose of this Paper is primarily to give details of 
a plant constructed to generate inert gases and to give 
some experiences of its use, but before doing so, it will 
be necessary to outline very briefly the principles involved. 
Members must realize that the explosibility of mixed gases 
is a very involved subject and quite beyond the scope of 
this Paper. 


Effect of Inert Gases on Explosive Mixtures. 


A considerable amount of work has been done in America 
on the explosibility of mixtures of combustible gases, air, 
and various inert gases. It has been proved that the addi- 
tion of an inert gas to a mixture of gas and air will affect 
the explosibility of that mixture and the new mixture 
created will have different upper and lower explosive limits. 
Adding an inert gas has the effect of raising the lower 
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explosive limit and lowering the upper explosive limit- 
i.e., the highest percentage of gas in the mixture that will 
form an explosive mixture is lowered—for coal gas to about 
30%. The lowest percentage of gas in the mixture that 
will form an explosive mixture is raised—for coal gas to 
about 10%. Therefore the explosive range is considerably 
lessened, 

It is obvious that with the continuous addition of inert 
gas the explosibility of the mixture will be gradually re- 
duced and will vanish some time before the 100% inert gas 
stage. The point where the addition of inert gas can be 
stopped and air safely admitted is called the ‘‘ safe end 
point.’’ The most common inert gases available are carbon 
dioxide and nitrogen, and of these two gases it has been 
found that carbon dioxide is more effective than-nitrogen, 
as the addition of a smaller percentage of carbon dioxide 
than nitrogen will render a combustible gas non-explosive 
and incapable of forming an explosive mixture if air is 
admitted later. 

For very small holders, cylinders of carbon dioxide may 
be used, but the cylinders and delivery hose must be 
earthed on account of the static electric charge produced 
in them on their discharge. As nitrogen is not so effective 
as carbon dioxide, it has not been the practice to use 
cylinders of nitrogen for purging. 

The most common source of inert gases are the products 
of. combustion of fuel. These products of combustion con- 
sist of a combination of gases which together are inert, 
but individually may not be so. A certain percentage of 
carbon monoxide or oxygen may be present but should be 
kept as low as possible, otherwise purging operations will 
be prolonged. The combustion producing these products 
will therefore have to be controlled to reduce the percent- 
ages of combustible gases and oxygen to a minimum in 
order to produce an ideal inert gas for purging purposes. 
The effect of such an inert gas on the explosibility of a 
combustible gas will be between that of carbon dioxide and 
nitrogen according to the proportions of each present. 


Sources of Products of Combustion Suitable 
for Purging. 


(1) Gas Engines.—The composition of the exhaust gases 
from a gas engine can be controlled by careful adjustment 
of gas, air, and spark controls. If the engine is in good 
mechanical condition and is kept under a steady load, no 
trouble should be experienced in maintaining a steady com- 
position, although with a single cylinder engine, even if 
ca the supply of exhaust gas is intermittent and 
small. 

(2) Petrol Engines.—The exhaust gases from either 
mobile or stationary multi-cylinder petrol engines previde 
a steadier volume of supply, although probably the unit 
may be more difficult to maintain in good mechanical con- 
dition. First-class sparking plugs must be used in order 
to ensure continuous running, and here again a steady 
heavy load must be maintained on the engine to obviate 
the necessity of any alteration to carburettor or spark 
controls once they have been set to give an ideal exhaust 
gas. 

(3) Solid Fuel Boilers, Waste Heat Boilers, or Generators 
burning Solid Fuel.—These sources of products of com- 
bustion could only be considered if they were already in 
existence in the vicinity of the holder, as the difficulty and 
expense involved in their installation could not be 
warranted just for an occasional use when purging holders. 
Their lack of mobility would prevent them being con- 
sidered for another site. Also they all have one disad- 
vantage—i.e., the solid fuel used contains sulphur which 
produces compounds of sulphur in the products of com- 
bustion. The fuel or fire conditions may vary, and 
although it may be possible to control these normally to 
maintain ideal products of combustion, it will be impossi- 
ble at fire feeding or cleaning times. Then again, an 
exhauster would be necessary to draw the gases from their 
source and deliver them to the holder at the exact rate 
they are made. A safety seal would also have to be in- 
corporated in the delivery to prevent gas returning to its 
source in the event of an exhauster stopping. 

(4) Gas Furnaces.—The products of combustion from a 
gas heated furnace are so easily controlled to maintain a 
steady composition of inert gases that this is the best 
method of producing a gas suitable for purging purposes. 
Only the products of combustion are wanted and no use is 
made of the heat developed during combustion. All that 
is required is a burner, a combustion chamber, and the 
necessary cooling arrangements to absorb the heat of 
combustion, 


Choice of Site. 


A site should be chosen not too near-the vessel, prefer- 
ably in the open where the wind will prevent vent gases 
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from the holder collecting around the plant. The site 
should be conveniently situated for connecting the plant 
up to the inlet or outlet holder mains. 

Owing to the amount of constant and expert supervision 
necessary during purging operations, the time taken should 
not exceed two days and as the quantity of inert gases 
needed- can be reckoned as at least twice the amount of 
gas to be displaced, the hourly requirements of inert gas 
can be estimated. The amount of air needed for complete 
combustion can be calculated from an analysis of the vas 
to be burnt and hence the amount of gas needed to be 
burnt every hour. Ample margins should be allowed {or 
in designing an inert gas generator in order to ensure 
absolute reliability of the supply of inert gas, so that there 
will be no cause to restrict the rate of supply of inert gas. 
Too slow a rate of input of inert gas into the holder will 
allow a great deal of diffusion to take place, causing inert 
gas to be wasted into the atmosphere and so increase the 
volume required and the time taken. 

Several designs of burners have been tried in Birming- 
ham. It was at first thought that better aeration woul 
be obtained with a multi-flame burner. A ring type 
burner was therefore made, fitted with 80 Nicron heat 
resisting } in. burners, but on trial it was found that the 
large amount of heat radiated from the walls of the com- 
bustion chamber back on to the burner caused the burner 
tips to soot up. After other types had been tried it was 
found. that an open ended pipe with an interior twisted 
vane in conjunction with an annular air supply, the lattec 
being fitted with double directional flow vanes, gave the 
best results. 

To ensure an adequate reserve of gas pressure, a smail 
gas compressor should be available for supplying gas at a 
wi pounds pressure through a small governor and control 
valve. 

Most holders while under repair are inflated with a 
Roots type blower which can be readily adapted to supply 
air under a slight pressure to the burner through a small 
control valve, and the excess air not required can be 


_ allowed to escape to atmosphere. If the blower be placed 


some distance away from the plant on the side remote 
from the holder, the necessary length of air pipe for con- 
necting up will act as an air vessel and damp out any 
pulsations. Also in such a position there will be less 
chance of the blower intaking any vent gases from the 
holder, to complicate the setting of the gas and air con- 
trols to maintain a good quality inert gas. 

The combustion chamber must be designed to allow the 
desired quantity of gas to be burnt without the flames 
impinging directly on the walls to cause local heating. 
The refractory material used for the lining walls must he 
capable of withstanding a temperature of about 1,400° C. 
for some days and must be insulated from the steel shell 
to prevent overheating and buckling of the plates. In- 
spection glasses must be fitted in the sides of the chamber 
so that the burner and the lining walls can be inspected 
while the plant is at work. 

The best way of cooling the inert gases has been found 
to pass them through some kind of scrubbing material 
which is constantly sprayed with an ample supply of cold 
water—an allowance of 300 gallons per 1,000 cu.ft. of inert 
gas being advisable. 

As there is always an ample supply of cold water avail- 
able in the gasholder tank, the simplest procedure is to 
arrange for a pump to draw this water from 4-5 ft. below 
the surface and deliver it to the sprays. These sprays 
should be capable of being removed for cleaning purposes 
without shutting down the plant. The warm water from 
the cooling chambers should flow via separate drains and 
seal pots into a common drain leading back into the holder 
tank at some distance away from the cold water suction 
and between the outer and inner lift if possible. An 
auxiliary water supply should be arranged for, in case of 
failure of the pump. 

The pump and the air and gas compressors should pre- 
ferably be steam driven, but, if driven electrically, specially 
protected flame proof motor and control gear must be used. 


Inert Gas Supply Connection. 


This connection should be fitted with a valve at each 
end and also have two branches and valves arranged on 
it. The one branch can then be used for passing the inert 
gas to atmosphere until of suitable composition, while the 
other branch is fitted as a by-pass and used for the supply 
of air to the holder when purging with inert gas has 
finished and it is desired to displace the inert gas with air. 

The plant is bound to.work during the hours of darkness. 
and in order to facilitate sampling, inspection, and control 
of the plant, floodlighting of the holder crown, the inert 
gas generator, air blower, water pump, gas compressor, 
and the surrounding area should be arranged with flame- 
proof electric lamps. One or two hand lamps will be re- 
quired, and these must also be flame-proof and certified 
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by the Home Office as suitable for use in gaseous atmo- 
spheres. 


Portable Inert Gas Generator. 


This plant was designed as a self-contained unit of ample 
capacity so that it could be used on all sizes of holder at 
Birmingham. The plant can be readily taken apart into 
sections and is easily transported by lorry to another site, 
where it can be quickly re-erected with the aid of lifting 
tackle on to an adjustable underframe. All the pipe con- 
nections are arranged so that they can be easily discon- 
nected and reconnected on another site. The inlet air 
chamber, combustion chamber, six cooling chambers, and 
the gas outlet chamber were constructed. as ten separate 
rectangular welded steel sections fitted with angle iron 
flanges to enable them to be bolted together. 

Each of the sections had welded to each side two steel 
tees provided with lifting eyes. Suitable tackle for lifting 
the heaviest section, which weighed about 2 tons, was 
slung from an R.S. joist spanning the plant and supported 
between two tubular derricks, and fixed to the lifting eyes 
to lift the sections off the lorries straight into their final 
position. The inlet air chamber was first placed in posi- 
tion on two small R.S. joists clear of the ground and on 
top of this section was fixed the burner chamber and above 
this the combustion chamber. The first cooling chamber 
was then lifted and bolted to the side of the combustion 
chamber and the first pair of supporting legs and ties 
erected on a wooden baulk and adjusted to take the weight 
before the lifting tackle was released. The other sections 
were then lifted and fixed in turn, and their supports 
erected. All the sections were bolted together and the 
joints made with asbestos string and graphite cement. 

Gauges were fixed on the air and gas supplies and at the 
outlet of the gas generator. Thermometers were arranged 
to show the water temperatures and the inert gas tem- 
perature. Two points were arranged at the outlet of the 
plant, one for sampling and one for recording the analysis 
of the gas. 

Air Supply.—This was arranged to be taken from the 
Roots blower to be used during the repairs to the holder, 
but as the blower supplied much more air than was re- 
quired for combustion, it was arranged to reduce the 
running speed. In order that this speed should not be too 
low and so cause a pulsating air pressure, a tee was in- 
serted in the air supply pipe prior to the air control valve 
to the burner, so that any excess air could be blown 
through a valve on this branch to atmosphere. Two tees 
and valves were arranged, one on the air supply pipe and 
one on the inert gas supply pipe just beyond the outlet 
valve of the plant, and were coupled together by a by-pass 
pipe through which the air for inflating the holder was 
blown when purging was finished. 

Water Supply.—This was arranged to be taken by a 
pump from the holder tank at a point outside the outer 
lift to a 6 in. supply pipe fitted with a pressure gauge and 
resting in brackets on the structure supporting the plant. 
From this supply separate 2 in. supply pipes with control 
cocks were taken to each spray. 

Water Drains.—All the sealed 3 in. drains from the cool- 
ing chambers were led through slots cut in a 12 in. 
diameter collecting pipe which rested in brackets on the 
supporting structure. It was thus possible to see at a 
glance that all the sprays were working properly by fre- 
quently observing the flow and temperature of the water 
leaving each cooling chamber. The 12 in. diameter main 
drain delivered the water via a weir box back into the 
holder tank some distance away from the suction of the 
water pump and to a point between two of the lifts. 
Auxiliary town water connections were arranged in case of 
failure of the pump. 


Preparation of a Holder for Purging. 


_The holder should be deflated but not grounded, as suffi- 
cient margin must be left to allow for shrinkage in volume 
of the gas due to the fall in the atmospheric temperature 
at night or to loss through leakages in the vessel. The 
inlet and outlet gas valves should then be shut and the 
connections flooded sufficiently to seal them. A section 
must be taken out of each of the mains between the valves 
and the holder, 

The outlet main of the holder should be connected via a 
valve through a small rider main to the outlet of the inert 
gas generator. This valve can then be shut and the outlet 
“2s connection to the holder pumped free of water. If the 
holder is fitted with Livesey manlids, these must be dipped 
and, if necessary, pumped free of water to allow a free 
1 let for the inert gases when the holder is grounded. 
¥ lo reduce to a minimum the volume of gas left to be 
displaced from the crown of the vessel, the overflow pipe 
irom the tank should be plugged and water should be run 
into the tank until the water level is raised as high as 
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possible without it overflowing the parapet of the tank or 
entering the inlet and outlet gas connections. The water 
level, however, must not be sufficiently high to seal the 
vent pipes which extend into the vessel trom the crown. 

About ten vents, depending on the size of the holder, 
should be provided on the holder crown and can usefully 
be left permanently in position. These should be grouped 
in five pairs—i.e., one pair in the centre of the crown and 
the others equally spaced in pairs around the edge of the 
crown plates and so arranged as to be at equal distances 
on each side of the outlet holder gas connection. Each 
pair of vents is arranged so that one has an internal pipe 
extending inside the holder vessel to within 1 in. of the 
water level when the vessel is grounded, while the other 
vent is only a short external pipe on top of the crown 
sheets of the vessel. The vent to be used at any given 
time will depend on the relative specific gravities of the 
gas admitted and the gas desired to be expelled. Each 
pipe is fitted with a cock or valve which can be shut and 
blanked off when not in use. Flexible connections to allow 
for any movement of the vessel should then be used to 
connect the vents to light galvanized piping which extends 
to the top of the guide framing. To the top of these pipes 
should be fitted flame traps of ample capacity. 

Sampling cocks should be fitted to each pipe just below 
the valves and also in the crown sheets at intermediate 
points. 


Arrangements for Sampling and Testing of Gases. 


An Orsat gas analysis apparatus must be provided for 
frequently determining the composition of the inert gases 
leaving the generator, the gases expelled through the vents, 
and also the contents of the holder vessel. A combined 
CO, and combustible gas recorder fitted on the outlet of 
the generator is extremely useful in giving a continuous 
record of the inert gas made. It will indicate the neces- 
sity for any adjustment and the effect on the gas composi- 
tion of such adjustment. This recorder must be frequently 
checked by analysis. 

The upper and lower explosive limits in air of the gas 
left in the holder will have to be determined by explosion 
tests in the laboratory, and the effect of the addition of 
the particular composition of the inert gas to be used. 
From this information the safe end points as shown by an 
analysis of the mixture and inert gas can be determined. 

In this connection, however, a good margin of safety 
should be allowed because the composition of the coal gas 
remaining in the mixture near the end of the purging 
operation may have changed. As gas analysis will not 
indicate what particular hydrocarbons are present, it will 
not allow for any benzole vapours, released during purging 
operations, from the oil on the interior of the plates of the 
vessel or on the surface of the water. 

The lower explosive limit of benzole vapour in air is 
only about 1°5% and if the safe end point, when purging 
from gas to air, is when the percentage of combustible 
gases is reduced to 10%, if benzole vapour is present the 
purging should then continue until the percentage is less 
than 5%. Therefore the best procedure in every case is 
always to continue purging until the percentage of com- 
bustibles is less than 5%, as this will allow a margin for 
any error in sampling, analysis, determination of the ex- 
plosive limit, or change in composition. 


Purging a Holder from Gas to Air. 

Samples of the gas available for burning in the inert gas 
generator must be analyzed and the theoretical analysis 
of the products of combustion thereby determined. During 
purging operations, adjustments to the burner controls 
should. be made to keep somewhere near this theoretical 
analysis without any combustible gas being present. This 
will mean working with a slight excess of air, but there 
should be no difficulty in keeping the oxygen content of 
the inert gases under 2%. 

All gas and oil lights and fires in the vicinity must be 
extinguished. The air and gas compressors, the water 
sprays, and the CO. recorder are put to work, the valve on 
the inert gas supply to the holder is shut. and the valve 
on the branch to the atmosphere is opened. The air and 
then the gas supply to the burner are slightly opened, the 
burner lit, and the products of combustion passed to atmo- 
sphere. Owing to the time taken for the combustion cham- 
ber to warm up and for normal running conditions to be — 
reached, it will probably be at least half an hour before a 
steady and satisfactory supply of inert gas is available. 
During this time the small amount of gas left in the holder 
can be exhausted through a flexible connection on the 
crown of the holder to the suction of the gas compressor. 

As soon as the holder begins to ground as shown by the 
fall in pressure indicated on the gauge fixed on the holder 
crown, this connection is taken off and the rest of the gas 
allowed to blow to atmosphere through the flame trans 
fixed at the crown sheet level. Then as soon as the supply 
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of inert gas is suitable, it is admitted to the holder by 
opening the valve on the supply to the holder and shutting 
the valve on the branch to the atmosphere. The heavier 
inert gas will displace through the vents at the crown sheet 
level the lighter coal gas left in. A log should be kept 
of the temperature of the inlet and cutlet water, the water 
pressure at the sprays, the amount of water used, the tem- 
perature of the inert gas entering the holder, and more or 
less water used as conditions demand. 

The setting of the air and gas supply control cocks 
should be recorded and alterations made when necessary to 
obtain the required volume or the required composition of 
inert gases as indicated by the CO. recorder, which should 
be checked at least hourly by Orsat analysis. The pres- 
sure thrown by the plant and also by the holder should be 
kept and the supply of inert gas maintained at the maxi- 
mum without lifting the holder vessel. 

The burner should be inspected frequently through the 
sight glass and a watch kept on the combustion chamber 
to ensure that it does not get too hot. 

The aim of the person in charge should be to get the 
inert gas to form a layer at the water level and then 
gradually to increase the thickness of this layer and push 
out the gas through the vents at crown sheet level. If this 
can be done, there will be very little diffusion of the inert 
gases inside the vessel, and therefore no inert gases will 
be lost through the vents. Frequent tests of the gas leav- 
ing the vents will show what is happening, and if im- 
mediately after commencing to purge it is found that inert 
gases are lost, say, at one of the vents, the valve on this 
vent should be shut to prevent this loss and to try to get 
layering of the gases to take place. Analysis of samples 
of the gases taken from different levels by means of vary- 
ing lengths of glass tubing through the crown sheeting 
will be helpful in this direction and will indicate the best 
manipulation of the vent cocks. 

While the purging of the vessel is taking place, purging 
of the grips of the lifts can also be proceeded with. A 
small hole should be available in the top of each grip near 
the inert gas generator for admitting by means of rubber 
hose a supply of inert gas. Another hole for venting pur- 
poses should be available in the top of each grip diametri- 
cally opposite these inlet holes. 

When the Orsat analysis of the gas samples taken from 
the crown show an average of, say, 9% of combustible gas, 
complete analysis on the Bone and Wheeler apparatus 
should be started, and if apparatus for determining the 
explosibility of these samples in the inert gas is available, 
these tests should be carried out. If this is not possible, 
then, as previously mentioned, purging with inert gas 
sang proceed until the combustible gas content is less 
than 5%. 


Admission of Air. 


When the latter stage is reached the inert gas generator 
burner can be extinguished, the inlet and outlet valves to 
the plant shut, but the water supply left on so that the 
plant will cool down gradually. 

A crown sheet or large manlid should now be taken off 
on the side of the crown most remote from the air supply 
and all other vents shut. The air supply by-pass around 
the plant should be opened, the air blower speeded up, 
and air blown into the holder vessel for at least two days 
in order to volatilize any light oil present on the surface of 
the water or on the inside of the holder sheeting. 

Before anyone is allowed to enter the vessel, an ex- 
amination should be made through the manholes to deter- 
mine the amount of light oil still present. If much is 
present, it will be necessary to skim this off by means of 
planks and a floating suction pipe in order to avoid the 
excessive loss of time necessary to volatilize it. When all 
the light oil has been removed, a sample of the atmosphere 
inside the vessel should be taken to ascertain if it is safe 
for persons to enter. Even if the atmosphere is considered 
satisfactory, men should not be allowed to enter the vessel 
unless fresh air is constantly blown in to prevent any 
accumulation of gas that may be released from solution in 
the tank water. 

A properly constructed air box should be fitted and 
adequately staffed, and men entering the vessel should be 
provided with canaries or mice to denote the presence of 
foul gases. 


Purging a Holder from Air to Gas. 


The procedure is exactly similar to that described for 
gas to air, the air is expelled by the inert gas in this case 
through the vents at the crown sheet level. 

The safe end point will have been determined previously 
by explosion tests on the mixture of the coal gas with air 
and the inert gas to be used, but a good margin of safety 
will be assured if the admission of inert gas is stopped 
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when the oxygen content of the mixture in the vessel is less 
than 5%. 

As the holder mains will be still cut off, the holder will 
be isolated from a gas supply, but it can be arranged that 
gas can be put into the vessel through a flexible connection 
on the crown. 

The vents from the crown sheet level must now be siiut 
and those reaching from near the water level opened «and 
the gas allowed to enter and displace the inert gas through 
flame traps attached to them. 

As there is now no danger of an explosive mixture oc- 
curring in the vessel, there is no reason for completely 
expelling all the inert gases. Therefore the point when the 
vents can be shut and the holder allowed to fill will depend 
upon individual circumstances, as the quality of the gas 
left in the holder when the vents are shut will be ihe 
deciding factor. When this is considered good enough, all 
vent cocks can be shut, the pipes taken from off the top of 
them, and blanks fitted. Gas can continue to enter the 
holder to the limit imposed by the length of the flexible 
connection while steps are taken to connect up the holder 
mains. To do this, the outlet main is again flooded and 
all valves shut. When the connections are made, the 
mains pumped free of water, the valves opened, the flexi- 
ble connection taken off the crown, and, if sufficient gas is 
available, the holder fully inflated in order to minimize 
the possibility of any complaints of poor quality consequent 
on a higher percentage of inert gases being present than 
is usual. 

It will be realized that the methods described require 
continuous supervision by experienced officials and the ser- 
vices of chemists with experience of refined gas analysis 
and familiar with the explosive limits of gas mixtures. 


De-Gassing of Gasholder Tank Water. 


If it is necessary to remove any water from a gasholder 
tank to execute repairs while a holder is out of commission, 
and there is no other outlet for it except to put it down 
the sewer, complaints may be received of the presence of 
smell or gas in the sewer, particularly if the sewer after- 
wards passes through a residential district. Although it 
may not be possible to deodorize the water, steps must be 
taken to de-gas it sufficiently to prevent the possibility of 
an explosive mixture in the sewer. 

The inert gas generator described is admirably suited 
for this purpose. The outlet generator valve is shut, the 
inlet air valve opened, and air is blown through the plant 
and allowed to escape to atmosphere through the discharge 
pipe on top of the outlet chamber. The water is taken 
out of the holder by the pump in the normal way and 
passes through the sprays, where it is atomized and meets 
the clean air stream. The water from the plant flows into 
the common drain, but instead of returning to the holder 
tank it is discharged into the sewer. During these opera- 
tions it would be advisable to extend the air vent to atmo- 
sphere, to the top of the holder framing and to fit a flame 
trap to the top of it. 


Summary. 


The danger incurred in purging gasholders, situated in 
congested areas, with air throws a great responsibility on 
the gas engineer and can be avoided by the use of inert 
gas. Manufacturers of gas plant can now supply complete 
self-contained and portable inert gas generators for this 
purpose, but if these are considered too costly, a suitable 
plant can be constructed from material likely to be avail- 
able on any gas-works. 

The necessity of expert supervision as previously men- 
tioned, however, must not be forgotten. 

Inert gas was first used for purging a gasholder in Bir- 
mingham early in 1935, using a plant constructed from 
material available on the works. This plant has been used 
on four occasions and is still serviceable, and it was from 
the experience gained during its use that the portable 
inert gas generator described in this Paper was designed. 
It has been found that the factor limiting the output from 
the plant is the high temperature reached in the com- 
bustion chamber, and it may be better to use a number of 
burners and combustion chambers leading to a common 
cooling chamber. 


Discussion. 


The Presipent (Mr. E. T. Pickering, Birmingham) thought 
that, in the past, they had perhaps taken gasholders a little 
too much for granted. They were normally safe vessels when 
filled with gas. The fact should not be overlooked, however, 
that during purging operations with air there was a period 
when an explosive mixture must be present. The possibility of 
ignition was remote, but he did not think it was wise to rule 
it out entirely. 

Mr. A. W. Atrwoop (Coventes), in proposing a vote of 
thanks to Mr. Bengovgh for his Paper, said that apparently the 
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plant was expensive, but he understood there was a possibility 
of manufacturers hiring it out in the near future. He asked if 
the Author would give an idea of the approximate time re- 
quired to displace the gas in a holder of, say, 4 to 5 million 
cu.it. capacity. 

Mr. J. H. Warnwricut (Halesowen), who seconded the vote, 

said that consideration of the matter made one realize the risk 
run in the past in opening up a gasholder without this type of 
yurger. 
: Mr. J. H. Gee (Central Laboratory, Birmingham) remarked 
that, although there was a difference of opinion as to whether 
the method described. was really necessary, he advocated it pro- 
vided the operation was watched throughout by competent 
officials. It should not be left at any time during the run, and 
he did not think that one analyst was sufficient if the holder 
was a large one. The official in charge required more informa- 
tion from the chemist than could be supplied by one man. He 
had been on practically every holder job in Birmingham in the 
last twelve years, and in some cases the amount of combustible 
material amounted to 500,000 cu.ft., with sources of ignition 
going by such as express engines. In such circumstances, the 
need for safeguards was imperative. Flame traps, as described, 
had been used, but even these did not seem to be sufficient, and 
the American method of using inert gas was adopted. In connec- 
tion with explosive limits reference had been made to the limits 
for coal gas. He thought it should be pointed out that it was 
not always pure coal gas that was met with, and a holder often 
contained blue water gas which would have the effect of in- 
creasing the range of combustibility. 

Mr. D. J. Warp (Birmingham) enquired as to the duration 
of purging operations. 

Mr. S. Brockpank (Walsall) said he would like to know if 
the over-all size of the plant was about 30 ft. 

Mr. V. O. Attautr (Birmingham), who said he had _ been 
associated largely with Mr. Bengough in the purging of holders, 
pointed out that the plant was so arranged that the volume of 
inert gases could be considerably increased if necessary. 

Mr. S. K. Hawrnorn (Birmingham) said it might be thought 
in some quarters that this elaborate method was unnecessary, 
especially as holders had been purged with air numerous times 
without mishap, and as a precaution in later years flame traps 
had been added. There was, however, always the possibility of 
some untoward happening which might cause tearing of the 
plates, and, therefore, any method which involved the presence 
of an explosive mixture of gas and air in the holder at any 
time was not safe and the use of inert gas was desirable. The 
Paper made the whole process seem a little too easy. The 
plant described was the result of a great deal of thought and 
experiment and Mr. Bengough had rather minimized that. He 
thought small undertakings should be warned that to home- 
make such an apparatus was by no means easy. ‘ 

Mr. L. H. Tuomas (Smethwick) said it seemed to him that 
the time factor was most important. Extreme care had to be 
exercised; and the chance of something happening was increased 
if the period of purging were extended from, say, six hours 
to the two or three days that had been mentioned. 
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Mr. F. N. Trpsaut (Coventry) said the plant had been de- 
scribed as “ portable,’’ but as one section alone weighed two 
tons it could scarcely be said to fall within that category. This 
was due to the 9-in.: refractory brickwork. He wondered if 
something lighter could be used such as a highly refractory 
material of the pumace variety of about one-third the weight. 
This would make the plant more portable. In his opinion, 
water vapour could not be regarded as being inert. 


Mr. S. V. D. WILLiaMs (Stourbridge) said he thought in many 
cases there would be difficulty in taking out a section of the 
main, and in doing so air might get into the holder. 


Mr. F. A. C. Pyxerr (Coventry) said the facts which had been 
brought to their notice made one wonder if they had not run 
much risk in clearing long lengths of dead main, and whether 
it would not be advisable to have a small type of portable 
plant for that class of work. It had been mentioned that if 
pressure in the plant got excessive it threw back on the genera- 
tor and increased the temperature. He asked if any form of 
relief pressure valve had been considered. 


The Author’s Reply. 


Mr. BencouGu, in reply, said the time taken for purging 
operations depended upon the size of the holder and of the 
purging plant used, but even for the largest holder the time 
taken should not exceed two days, because it was absolutely 
necessary to have a staff of expert chemists and officials in 
constant attendance. As to the safe end-point, opinions would 
differ, and he had only indicated approximate figures, as it 
depended on the actual composition of the gas during the 
purging operations, and engineers should not rely on any figure 
quoted but must determine their own particular safe end-points. 

The flame traps were certainly difficult to keep clean, but he 
thought that after further experience with them they would 
overcome this difficulty. If one could guarantee the reliability 
of the plant, there would be no need to use flame traps, but if 
a fault occurred which was not immediately noticed there might 
be a possibility of air being drawn into the holder through the 
vents to form an explosive mixture. Flame traps were an extra 
precaution to guard against ignition in such a case. 

The output from the plant was limited by the high tempera- 
ture reached in the combustion chamber, but he thought ex- 
periments would show that this could be reduced. The overall 
length of the plant illustrated was about 40 ft., and the cost 
about £680. 

Purging with air was a quick but dangerous procedure, as 
the process was quite uncontrollable, and once commenced had 
to be completed before the holder was safe to leave. 


Purging with inert gas was quite safe, as at no time was an 
explosive mixture present in the holder, so that if conditions 
demanded the operation could be suspended with safety. 

It was not a question of saving time or money but of being 
safe. Any accident, apart from the damage or injuries caused, 
would be a very bad advertisement for the Gas Industry. 


Unusual Occurrences 


Interesting Discussion 


The Manchester and District Junior Gas Association paid 
a visit to the engineering works of Messrs. Henry Simon, 
Ltd., Bird Hall Lane, Cheadle Heath, Stockport, on Nov. 6. 

After inspection of the commercial and drawing offices 
of Messrs. Simon-Carves, Ltd., the works of Messrs. Henry 
Simon, Ltd., were visited. A vote of thanks to the firms 
concerned for their hospitality was carried on the motion 
of Mr. T. V. Braxe (Blackpool), seconded by Mr. J. A. 
Sreers (Preston). 

The subsequent proceedings took the form of a general 
discussion on ‘f Unusual Occurrences.”’ 

The Present (Mr. J. Albinson, B.Sc., A.I.C., Man- 

chester) mentioned two most unusual occurrences, in recent 
vears, at one of the Manchester Corporation’s Gas-Works. 
On a gasholder there was placed, on the inlet and outlet 
to the holder, a safety device. On the outlet of the holder 
there was a main 18 miles long to the City of Manchester. 
If for any reason that main became flooded, it would be a 
difficult job to free it of water; so on both the inlet and 
outlet sides of the holder there was erected a square tower 
with a mid-feather down the centre. The idea was that, 
if, for any reason, a leak developed in the inlet pipe to the 
holder, instead of the water flooding the Works mains or 
the long main into the City, it would seal itself up at the 
holder side of the mid-feather, and there would be no 
veneral flooding of the mains. 
In the autumn of 1934 he received a message from the 
rks that the naphthalene washer was flooded, and all 
« seals were blowing on the purifiers and on the naphtha- 
ie washer. There was a complete blockage. He thought 
‘bat was a peculiar state of affairs, as a blockage in the 
nophthalene washer was unheard of. 


I. 


by Manchester Juniors 


Arriving at the holder he found the position to be as 
described. There was wash oil all over the place, and a 
large volume 6f gas escaping from the seals. He could 
see immediately that there was a very serious blockage 
somewhere. There was a syphon between the inlet main 
and the holder, and he noticed it was beginning to pump 
water. The pump was completely full. On one side of the 
diaphragm of the safety seal there was water condensing 
from the atmosphere, and on the other side it was quite 
dry, which was proof that it was filling up with water 
from the holder and causing a complete seal. The diagnosis 
of the fault was most difficult. The difference in tem- 
perature indicated that the safety seal was blocking up 
with water faster than it could be got away. There was’a 
complete blockage on the inlet of the holder. Unfor- 
tunately, on this holder there was no by-pass, and that 
meant there had to be a complete shut-down of the Works 
and suspension of gas-making until the fault could be 
remedied. The usual precautions had been taken about 
lights. Every available man was put on to digging a 
trench for a main to by-pass the holder. Within two 
hours they had about 140 men digging the trench, and in 
three days’ time a 24-in. main had been laid for about 200 
yd.—a very creditable performance on the part of the 
main-laying department. The next job was to enter the 
holder and ascertain where the fault lay. Every available 
pump was rigged up. Within five weeks eight million 
gallons of water had been pumped out of the holder, a 
particularly good performance since it was 35 to 40 ft. 
deep, and when the last 7 or 8 ft. were reached, pumping 
became a severe problem. They eventually found a flange 
joint, which had been made with millboard, and this joint 
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had given way on the inlet main of the holder and water 
was leaking. To cure that trouble a red lead joint was 
made and both the inside lip and the down main lip of the 
joint were electrically welded. 

Another point in connection with that incident was that 
for quite a time afterwards, before the holder was working 
again, gas was being supplied straight into the service. 
It was passing from the Works direct into Manchester. It 
was remarkable that variations in calorific value at the 
Works were reflected even thirteen miles away along a 
comparatively straight main. If there was a rise of 10 
B.Th.U. in calorific value, that rise would be shown in two 
or three hours according to the rate of flow into the City, 
thus demonstrating that in a straight length of main very 
little mixing occurred. 


Trouble on the De-tarrer. 

Another occurrence concerned the electro-static de- 
tarrer. A cylindrical vessel, mounted at the top of the 
insulating chamber, contained the lead-in insulator and 
conductor. For the inspection of the insulator, there were 
small holes about 8 in. diameter on either side, made 
with a rubber joint. An inspection had been made 
of the joint, and it was thought to be quite satisfactory. 
It was usual to get a few flashes over when the machine 
was started, but then it was noticed that the thermometer 
fixed on that chamber had reached 120° C. Something was 
getting very warm somewhere. He ran up the ladder and 
saw the cover of the manhole was red-hot. It was going 
to be a ticklish job, because the plant was then full of hot 
gas saturated with steam. Any cooling, even if the gas 
were by-passed, might result in an explosive mixture being 
formed, if the gas reached such a point, as it was drawing 
in air all the time. The valves were opened, and the gas 
by-passed. Fortunately, for some reason or other, they 
had had a steam pipe put in the bottom, and other pipes 
were connected to the nearest steam supply. The whole 
thing was filled with steam, so that air was not passing 
through the bad joint. The lesson to be learnt from that 
was that such a point on any apparatus should have close 
supervision. From the point of view of design, a flange 
joint made with Scott’s cement would be a better job than 
the rubber joint just taken up with an ordinary centre 
screw. 

Mr. A. L. Hotton (Manchester) said that on one occa- 
sion he found that the gas had a very high content of 
oxygen, indicating a very serious leakage. The first thing 
to do was to look for it from the point where the oxygen 
content occurred in the condenser, right to the retort 
house. After spending a considerable time working back- 
wards they could not find at any position anything like 
the oxygen to be found at the point in question. There 
was a by-pass on the condensers, and the valve was at the 
far end. The condensers were of such a size that one could 
get, at that point, a return from the gas from a leakage 
at the top point of the condensers, so reaching the point 
where one would imagine all the flow was upwards through 
the condensers. The passage of the gas, however, was so 
slow that where there was a leakage, and cold air could 
get in, it was descending at that position, and was to be 
found on the inlet to the condensers. This was a totally 
different case from that to which Mr. Albinson had re- 
ferred where there was no mixing. He would, previously, 
have doubted if there could have been a return of the 
cold air. 

The Prestpent: The de-tarrer was operating on a 
vacuum, and it was actually pulling air in. 

Replying to a member, Mr. Hotton said that the leakage 
of air was underneath the by-pass. Even then, one would 
have expected it to take the outward flow, being heavier 
than the gas. 


Trousers Blown Off. 


Mr. S. Carter (Liverpool) said that in the early days of 
the water gas plant at Garston, when it was the only plant 
of its kind in the country, they had some lively times. 
On one occasion, a visitor came to learn something con- 
cerning the manufacture of carburetted water gas. In 
about 25 minutes he returned to London and they never 
saw him again. They happened to be cleaning out a 
washer, and, unfortunately, there was a bang, and it blew 
the visitor’s trousers off, and they had to provide him with 
a new pair. On another occasion they had the misfortune 
to have a leaking oil heater, which was quite troublesome 
because the oil was on fire. There was the effect of more 
fire, more pressure, and more pressure, more fire. Even- 
tually, the whole thing burst and blew the core of the 
heater up 150 ft. When the core went up, it went between 
two purlins of the roof, and only took a few slates with it. 
The core went up in the air, and fortunately dropped down 
on one of the purlins and fell off on to a 6-in. plank out- 
side. What would have happened if it had caught a purlin 
on the way out, he did not know, but the probability was 
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a number of people would have been injured. One of ‘he 
men, who was curious to see what was going to happen, 
went up a stairway which had been forbidden to anybody, 
Just as he reached the top the thing went off. He flopped 
very gracefully down and went straight up again, and he 
was the only man they had had who went twice up that 
stairway without coming down first. 

He did not know whether anyone present had experi- 
enced a dust explosion at the purifiers. Once a box was 
being emptied at 7.30 a.m., and the operation was going 
very nicely until about 10.30 a.m. when somebody struck 
a spark. It was a particularly dry box, and when the 
explosion occurred it actually blew the bottom out of the 
purifier—-a most remarkable thing. When he said ‘ blew 
it out’? he meant ‘“ broke it.’”? It was quite a trouble- 
some repair job. Of course, the obvious thing was, if one 
noticed the atmosphere becoming dusty, when opening a 
dry box, to pour plenty of water on it. 

On another occasion, the bottom fell out of a catch box. 
Quite a lot of it fell, due to the fact there was a railway 
underground within a few yards of the spot. The people 
who had designed the box had placed a pillar supporting 
the upper layer of the roof on the middle of one of the 
plates, and, of course, the vibration had affected the cast 
iron of the bottom. The remedy was to mend the bottom 
and put a joist to shorten the uprights; placing joists under- 
neath so as to distribute the pressure evenly. 

While emptying the breeze bunker into a cart, and cart- 
ing the breeze to another part of the Works, one man, 
who was standing on a 6-in. plank, fell off and disappeared 
into the breeze. If they had emptied the bunker in the 
ordinary way the man would almost certainly have been 
lost. The yard foreman had the presence of mind to draw 
the cart away immediately, thus opening an additional air 
passage. Four or five men stationed themselves ready, 
and presently the man’s feet came through the hole and 
then his body, and the men caught him as he fell. He 
was, of course, unconscious. First-aid men cleared his 
nostrils of the breeze, and rendered artificial respiration. 
Within an hour or so after he had some hot tea he was 
back at work, thanks to the prompt action of the foreman 
and the fortunate chance that he came out feet first. 

Mr. W. Hopkinson (United Kingdom) referred to a 
case of severe corrosion in purifiers, caused by too much 
oxygen from the main box. In the particular Works the 
purifying plant consisted of two sets of four boxes, each 
10 ft. square. They were rather small for their peak load, 
and one was compelled to carry fairly high oxygen on the 
inlet to maintain the box in working order. The catch 
boxes were, originally, a set of old water boxes, placed 
about 300 yd. away. from the main boxes. Though small, 
they were quite good as catch boxes. After they had been 
in use about three years they were opened and examined. 
The bottom plates were affected by acid corrosion. Samples 
of oxide taken from the bottom and middle of the boxes, 
and from that which had dropped through the holes of the 
boxes, were examined. There was very little ferro- 
sulphate and about 1°5% of basic ferric sulphate. The 
oxide from the bottom of the box had 2°42% of basic, and 
the oxide through the boxes 3°12%. Fairly high oxygen 
contents had been carried at the end of the main box, but 
it had not taken into account that a considerable amount 
of oxygen was passing through the catch box. The oxide, 
when placed in the box, had about 36% of sulphur and 
18% of moisture, but, apart from that, was quite normal 
in acidic character. Obviously, what had happened was 
that the oxygen had passed through the catch box, and 
they had fairly high local temperatures that had formed 
ferro-sulphate in the normal way. At some later date the 
boxes had been reactive and become cold, and the ferro- 
sulphate had gone to the bottom of the box. Possibly, 
later on, they had to go back to heavy oxygen content, 
and that had oxidized the basic ferro-sulphate, which, in 
the presence of moisture, producing fairly strong sulphuric 
acid. The tendency, when experiencing trouble with puri- 
fiers, was to put more oxygen on the main boxes. That 
was all right; it did not cause trouble on the main boxes, 
but it was necessary to watch the catch boxes. 


A Valparaiso Riot. 


Mr. S. H. Lawrence (Nelson) said that in 1981, when he 
was at Valparaiso, they had one of those little periodical! 
troubles which occurred, and which, usually, ended in 
revolution. The procedure, in those cases, was to call 
General Strike, which could be a very uncomfortable thing. 
On that particular occasion only 48 hours’ notice was 
given before everything except the water supply shut down 
Trams, electricity, *buses, telephones, gas supply, &c.. 
stopped. In calling the Strike, the staff at the Gas-Works 
came to the management and promised, if given suitable 
protection, to carry on. On previous occasions all the 
people had just come out and in about three days every 
thing had gone on in the normal way again. Having the 
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assurance of their staff the management asked the Governor 
of the Province for protection, and were allotted a guard 
of 60 to 70 soldiers. There was then 24 hours left to get 
in food and other supplies for what they imagined would 
he a duration of three days’ strike. The affair actually 
lasted three weeks. During that time not one of the men 
left the Works. There was a howling mob outside every 
so often, threatening to cut their throats for working, and, 
generally speaking, things looked nasty. During the first 
two or three days there was no untoward incident. All 
the windows were shuttered, but, unfortunately, the 
largest holder was only about 20 yd. from the main street. 
There were threats about blowing up the holder with a 
homb. He did not feel too comfortable about this threat, 
as he had never had any such experience previously, and, 
to put the matter shortly, did not know what it was going 
to be like. There were three soldiers who did nothing but 
march round the holder. There was a machine gun corps 
on top of the offices, and soldiers at every vantage point. 
They carried on like that for about a fortnight, when, one 
night, about 200 men did threaten to break in, and they 
were going to cut everybody’s throats for being blacklegs 
and so on. They, actually, did rush the gates, and the 
soldiers fired a volley over their heads. The mob took no 
notice and came on, forcing the soldiers to fire at them, 
whereupon they fled, twelve men being seriously wounded. 


‘“‘Improving the Quality.” 


Mr. T. V. Biaxe (Blackpool) related an occurrence of a 
holder partly filled with gas. On one occasion they were 
rather anxious to put a bit of extra good stuff into the 
holder. They decided that their inlet gas was of good 
quality, so they were hopeful that by improving the gas 
in the holder they would get a good and suitably high 
quality at the outlet. Unfortunately, they did not, and 
they failed to raise the high quality gas. It was only after 
reducing the holder that their good quality gas was ob- 
tained. The inlet and outlet pipes were alongside one 
another, and this seemed to support the idea that, in such 
circumstances, short-circuiting took place between the 
inlet and outlet pipe. The poor gas being of a high 
specific gravity took the easiest way, and came straight- 
away out, by means of the outlet pipe alongside it. 

Mr. J. A. Speers (Preston) confirmed the experience of 
Mr. Blake, and said they had noticed the specific gravity 
of poor gas did keep it down so that it would go straight 
out, and, therefore, they had their outlet diagonally op- 
posite to the inlet. On one occasion at the old Preston 
Works, when alterations had been made from time to time, 
new fitters had come and no one was very clear as to 
where connections were made to various pipes and to where 
they Jed. It happened that on one of the main pipes 
supplying steam to a certain section of the plant the valve 
required re-setting or replacing and the fitter was in- 
structed to take it out and make the necessary repairs. 
He was instructed to take care to shut down the side of 
the plant which the pipe supplied. He shut off the main 
supply to the pipe from the boiler and went round all the 
connections to-ensure there was no steam backfeeding 
along the mains. He took the valve out. It happened to 
he in a dark corner of the building, and he was unable to 
see without a light, so he lighted a candle. There was a 
flash, and flames, which it was impossible to extinguish, 
shot out from where he had removed the valve. He called 
for assistance, and the main was traced right through to 
find out where the fault could be. He had omitted te turn 
off the inlet to the purifier, so that the gas pressure from 
the purifiers was pumping up to the valve. 

wo years ago four beds of Drake’s verticals were due 
for re-setting. The work was carried out in two sessions, 
two beds at a time. All four were set in same silica 
blocks. The makers sent along expansion curves, expan- 
sion being calculated at 3} in. When the first were gas- 
fired it became apparent that the expansion was going to 
be much above normal, and steps had to be taken to pre- 
vent binding. When the expansion was complete it had 
reached 43 in. The coal bunkers were found to be fouling 
the bottoms of the chutes from the hoppers, and this 
necessitated the alteration of the whole work. The makers 
of the silica blocks were called in, and were unable to find 
iny fault in either blocks or jointing material. They took 
samples back, and submitted them to the Ceramic Society 
‘or investigation. The Society investigated the silica bed 
ind found that a geological fault lay across the point 
where the silica had been obtained. It appeared that the 
fault in the physical structure of the silica at that point 
had accounted for the phenomenal expansion. It was sug- 
gested by the Society that when the fault had been passed, 
‘onditions would return to normal. Some months later, 
‘ne second two beds were fired, and the expansion was 
ormal, thus proving the Ceramic Society’s conclusion. 

Mr, H. Gooptier (Runcorn) was once called to the Works 

‘nen a coke bank was on fire. Men were playing on to 
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the coke with a hose pipe, and every now and again there 
was an explosion. This was in the days before the coke 
was conveyed by machinery. It was winter time when the 
fire occurred, and there were one or two men off ill, and an 
odd man was stacking. When he (the speaker) went away 
on Saturday the coke was along the counter, about three 
parts of the way underneath the nearest stage. It had 
been gradually filled up during the night, and the coke was 
underneath the stage section, but was not slacked out 
properly. The “ boss ’’ was rung up to inform him of the 
position, and he said they had better get the fire engine 
along. This was done. The fire brigade started their 
operations, and every now and again up would go the coke 
bank, blowing the coke. What they were actually doing 
there was to cause the water to form producer gas on the 
hot coke underneath the stage. This was accumulating on 
the top, and then blowing up. They kept on until about 
83 o’clock in the afternoon. It was bitterly cold at the 
time, and the firemen’s clothes were covered with ice from 
frozen spray. At last he advised the captain of the brigade 
to send his men inside to get warm again, while a trench 
was cut right across the coke. As many hose pipes as 
possible, with open ends, were procured, and laid across 
the trench. The engine was then started. Water was 
pumped from a nearby canal, and in half an hour the fire 
was out. 

Since underground telephone cables had been laid it was 
found that slight gas leakages occurred in the channels in 
which they were laid. One works management complained 
of a strong smell of gas in the telephone operators’ rooms. 
It was discovered that the gas was coming through the 
in-take from the street, where the cables of the telephones 
came through, with 30 or 40 lines to that particular works. 
They started to try to find the leakage and, eventually, 
found it about 800 to 850 yd. away from the works. 

Some years ago a gasholder developed a list, and had to 
be let down for repairs. The problem was how to get rid of 
the water. There was a main sewer running through the 
works, about 20 ft. below the level of the gasholder. The 
gasholder was 382 ft. deep, so to get rid of the water they 
put in a 4-in. pipe within a foot of the bottom of the 
holder, brought it over the top on the level ground, put 
in a 8-in. tee, and then carried it down to the manhole 
nearest to the holder. A wooden block was put in the 
end of the pipe, so that it could be pulled out. The tee was 
filled with water. Incidentally, the bend from the holder 
was slightly above the tee, so that when the tee was full of 
water the main was down to the bottom to form a syphon. 
Another wooden block was put in the top of the tee to 
seal it, and one was knocked out in the manhole. That 
was done when it was running, so that there was a dilution 
of the gasholder water into the sewer. The operation was 
started about 4 o’clock on the Saturday afternoon, and on 
Sunday morning the town was absolutely “‘ up.’’ It was 
calculated about 17,000 to 18,000 gallons an hour had 
passed down that pipe. The holder was emptied down to 
about 20 ft. by 3 o’clock the next morning. What had 
happened was that three tanneries passed their spent tan, 
lime, &c., into the sewer and the combination of waste 
products with the gas water permeated the whole town with 
a smell more like benzine than anything else. 


Automatic Temperature Control 


A Splendid Brochure 


A splendid joint effort on the part of Thermocontrol In- 

stallations Company, Ltd., 68, Victoria Street, S.W. 1, 
and the London and Counties Coke Association has re- 
sulted in the publication of a brochure dealing compre- 
hensively with the automatic control of temperature. It 
is true to say, runs the foreword, that any plant or 
appliance to which automatic control is applicable, but not 
fitted, is out of date. Automatic control has made possi- 
ble innumerable refinements in domestic heating and pre- 
cision with a large reduction in labour in a thousand-and- 
one industrial processes. 
_ The brechure has been prepared to bring before those 
interested the scope and advantage of automatic control. 
The first matter to be dealt with is, naturally enough, the 
instruments used for automatic control. The principles of 
operation are lucidly described with the aid of excellent 
diagrams, supplemented with illustrations of the various 
types available. The next section deals with the thermo- 
static control of solid fuel boilers, both automatically fed 
or hand fired. Various industrial processes such as laundry 
work, oil tempering baths, case hardening, brewing vats, 
and metal melting pots lend themselves with profit to the 
manufacturer to automatic control, and the reason why 
this is so is explained. The brochure concludes with a 
description of the control of air and gas temperatures and 
surface temperatures of metal tables and rollers. 
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Public Works, Roads, and Transport Exhibition 


An account of some of the exhibits of direct or indirect 

interest to the Industry at the Exhibition now being held 

at the Royal Agricultural Hall, London. The Exhibition 
closes on Saturday. 


The Public Works, Roads, and Transport Exhibition, is 
the only one of its kind entirely devoted to the interests 
of surveyors, road engineers, architects, builders, civil 
engineers, contractors, and many other businesses supply- 
ing the needs of the various administrative departments of 
local authorities, and it is also the only exhibition which 
receives the official support of all the principal associations 
of local authorities and their officers. 

The exhibits include all classes of machinery, plant, and 
materials used in connection with every phase of municipal 
enterprise, and it is, therefore, not unnatural that there 
are among the exhibitors a number of firms ‘whose pro- 
ducts are known and used in the Gas Industry. Herewith 
we are able to give an account of some of the principal 
exhibits to be seen on the stands of those firms. 


The exhibit of the British Thomson Houston Company, 
Ltd., consists mainly of a representative range of B.T.H. 
lighting equipment, including street lighting and floodlight- 
ing units. 

Manufacturing many types of light shovel and similar 
machines, the Chaseside Engineering Company, Ltd., En- 
field, are bringing forward for special attention their 
‘Demon ”’ shovel and their 2} yd. dumper. The principal 
feature of the former is its ability to shovel and lift 3 yd. 
of material at a time up to a clearance of 11 ft. 3 in. 
This enables it to do the work of more complicated and 
expensive handling machinery. At the same time it is very 
mobile and easily manceuvrable so that it can load a 
truck or a hopper from a distant dump at a very high 
speed. It is, of course, a very suitable way of handling 
coke. Consumption is about { gallon of cheap spirit per 
hour, and the machine is extremely simple to operate. 
Construction is of electrically-welded steel channel, and 
pneumatic tyres are generally fitted. The whole unit is 
claimed to be robust and reliable, incorporating many 
safety devices. 

The extent to which asbestos cement can help the public 
works engineer is shown by the stand of Turner’s Asbestos 
Cement Company (Branch of Turner & Newall, Ltd.). 
The exhibits are largely drawn from that side of the asbes- 
tos cement industry which provides non-metallic pipes. 
The ‘‘ Everite ’’ asbestos cement pressure pipes are claimed 
to possess many advantages for the conveyance of gas and 
water. By reason of their non-metallic nature, the makers 
state that these pipes are permanently immune from cor- 
rosion, internal incrustation, and electrolytic action. They 
are extremely light in weight, and even the 18 in. diameter 
pipes, the largest made (the smallest being 13 in. dia- 
meter), can be handled with comparative ease. The 
flexible all-asbestos screw joint is also exhibited. It is of 
interest to learn that the Ministry of Health have now 
approved these pipes for a thirty-year loan repayment 
period. Mention must also be made of the ‘‘ Everite ”’ 
asbestos cement rainwater pipes, as well as the firm’s flue 
pipes and fittings. 

‘* Expamit ”’ “expanded steel in its various meshes and 
weights as exhibited by the Expanded Metal Company is 
used for all forms of reinforced concrete and fire-resisting 
constructions. Samples of the firm’s other expanded 
metals for such uses as keying plaster, reinforcing roads, 
and permanent centring for concrete flooring and roofing 
are also being shown. Photographs of a few important 
contracts are to be seen at this exhibit. 

Messrs. G. A. Harvey & Co. (London), Ltd., are showing 
an extensive range of perforated metals. This firm 
specializes in both perforated metal and woven wire suitable 
for screening, grading, separating, and filtering purposes 
such commodities as coal, coke, and fine chemicals. 
selected range of ornamental patterns for radiator covers, 
pipe guards, grilles, and ventilating panels are also on 
view. 

Many kinds of industrial plant are manufactured by the 
firm, and equipment of the latest type is installed, and 
Messrs. Harvey claim to have one of the most up-to-date 
departments in the United Kingdom for the economical 
production of industrial plant. 

The exhibit of the Horstmann Gear Company, presenting 
a striking contrast to two exhibits featuring mercury 
vapour lighting which are in close proximity, features 
modern appliances for the automatic control of public 
lighting. Particular attention is directed to the ‘‘ Comet ’ 
igniter, which dispenses with the continual burning by- 
pass. The annual gas consumption of each ‘“‘ Comet ”’ is 
less than 1 cu.ft. Apart from effecting great pre eng 


the ** Comet ”’ eliminates the possibility of accidentally ex 
tinguishing pilot jets in stormy weather. Examples of the 
movements incorporated in the firm’s controllers and time 
switches demonstrate very effectively the high standard 
of design, construction, and workmanship embodied in 
Horstmann products, 

The Lead Wool Company, Ltd., have a comprehensive 
exhibit embracing ‘‘ Lead Wool ” pipe jointing material, 
various types of joint, hand and pneumatic caulking tools, 
portable air compressors, and a full range of pneumatic 
tools for mainlaying. Sections of joints showing the con- 
dition of the jointing materials after caulking are to be 
seen together with a patent flexible joint for high-pressure 
gas mains. <A model of the firm’s patent joint testing 
apparatus for mains of 36 in. diameter and upwards is 
also to be seen on this stand. 

Messrs. Newton, Chambers, & Co., Ltd., are showing 
their newest product, the model N.C.H. Excavator. This 
machine is fitted on twin caterpillar tracks and is claimed 
to represent the very latest advances in excavator design. 

A very bright display is provided by the exhibit of 
Messrs. W. Parkinson & Co., which comprises a range of 
** Maxill,’”’ ‘‘ Maxilla,’’ ‘‘ Stechford,’’? and ‘‘ Warwick ” 
lamps. The ‘‘ Maxill ’’ Type G. consists of a pair of 6-light 
cluster burners fitted at the foci of faceted paraboloid re- 
flector, housed in a square casing of modern design. 
Separate gas and air adjustment is fitted to each pre- 
heater, ensuring adequate aeration and high efficiency. 
Mixing chambers are located in the body of the lamp, so 
that primary air is not contaminated by products of com- 
bustion. This lamp is available in from 6 to 12 mantles. 
The ‘‘ Maxill ’’ Midnight Reduction Type is claimed to be 
the only lamp of its type which can be efficiently arranged 
to reduce the number of effective mantles at any hour. 
With this lamp any number of mantles on each side can be 
extinguished. It is available in 6 to 12 lights, checking 4 
to 10 lights. Four types of ‘‘ Maxilla ’’ are exhibited- 
6-light suspension, two 4-light upright fitting, one 4-light 
with swan-neck fitting. These lamps are intended for the 
lighting of thoroughfares where a lower degree of illumina- 
tion is required than is provided by the ‘* Maxill ”? lamp. 
Two types of the ‘‘ Stechford ’’ suspension lamp are ex- 
hibited—viz., the suspension and the ‘‘U”’ fixing type. 
Two types of the ‘‘ Warwick ”’ square lantern are on view, 
one fitted with the well-known combination of curved top 
and “‘ Mor-lite’’ directional reflectors, the other with faceted 
mirrowed glass top and ‘“‘ Mor-lite”’ reflectors. Clock 
controllers in use with these exhibits are those of the Gas 
Meter Company and the Horstmann Gear Company. 

Messrs. Pegson, Ltd., are showing their ‘‘ Pegson-Tel- 
smith ”? patent gyrasphere crusher for secondary and fine 
crushing. 

Messrs. Powel & Hill, Ltd., display their ‘‘ Powhill ”’ 
mixers, the ‘‘ Powhill’’ portable engine driven ‘“‘ Hi- 
Speed %s vibrating screen for use in quarries, &c., the firm’s 
portable centrifugal pumping set for irrigation, drainage, 
&c., and a pneumatic rammer. 

The Smith new ‘‘ Seven ”’ universal excavator is being 
exhibited by Messrs. Thomas Smith & Sons (Rodley), Ltd. 
The model exhibited is of 4} cub.yd. capacity, redesigned 
on modern lines, and is claimed to embody latest excavator 
practice. 

The Staveley Coal and Iron Company, Ltd., are showing 
their sand spun, metal spun, and vertically cast cast-iron 
pipes; specials; ‘‘ Staveley ”’ flexible joints of both clamp 
and bolt type; coal for gas and steam raising; and a variety 
of chemicals and by-products. 

The demand for ‘‘ Permac’’ metal-to-metal jointing 
material has recently increased to such an extent that 
Messrs. Thomas & Bishop, Ltd., have been compelled to 
extend their factory and put down new plant to cope with 
it. Examples of the jointing are shown at the firm’s stand. 
gx Permac,”’ it is claimed, is equally suitable for any kind 
of joint—steam, water, gas, or oil, standing up to all tem- 
peratures and pressures. Its applications in gas-works 
practice are, therefore, many. Many other products of 
the firm are also being featured. 

The Victaulic Company, Ltd., have an exhibit consisting 
of a full range of flexible pipe joints for steel and cast-iron 
pipes for gas or any other service. Of special interest is a 
small bore “ Victaulic ** pipe line which is continuously 
flexed while conveving gas, demonstrated by lighted 
burners connected directly to the pipe. The pive line is 
immersed in water, which would immediately indicate any 
leakage. 
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Gas for Commercial 
and Industrial Uses by 


From a Paper read before the Public Works, Roads, and 
Transport Congress on Tuesday, Nov. 16. Conference 
under the auspices of The Institution of Gas Engineers. 


The present is an era in which the application of scien- 
\ifie principles and developments are being utilized for 
the benefit of all, even to the housewife of the meanest 
cottage, in order to lighten labour and increase cleanliness 
and convenience. It is not surprising that convenience 
and cleanliness are being more than ever taken into con- 
sideration when public or other large buildings are under 
construction. Particularly is this the case so far as the 
heating of such buildings is concerned, as this is one of 
the features which has to “ live ’’ with the building after 
its first architectural, special furnishing, and fitting-up 
features have been accepted and become a matter of 
course. 

The selection of the fuel to carry out the heating opera- 
tion is important, as the type of boiler or heater may have 
considerable bearing on the design of the building so far 
as space and chimneys are concerned. 

Gas heating is submitted as being commercially and 
practically the ideal fuel for such heating propositions, as 
it possesses all the advantages of efficient application— 
cleanliness, smokelessness, minimum maintenance, ease of 
control (whether hand or automatic), building zone or 
room control of temperature; allowing for its convenience, 
wherever gas is charged for at reasonable rates, it is the 
most economic form of heating. 

When heating propositions connected with Municipal 
and other large buildings are under consideration, the Gas 
Industry, knowing that it is offering a fuel of commercial 
value, asks that full consideration should be given to the 
selection of a fuel. 

Experience reveals that gas is usually given its full ad- 
vantages, and compared on these and its economics with 
both solid and liquid fuels, but frequently is not considered 
on similar grounds with its competitor electricity. 

The cost of gas on a thermal basis in the majority of 
cases is lower, its efficiency of application nearly as high, 
its reliability greater, it uses similar instruments, or even 
more simple control apparatus to its competitor to give 
automatic control, and capital cost of installation with 
gas fuel is usually lower. It is difficult to see why, except 
for concession to the enthusiast, gas is not given greater 
consideration, where installations in which convenience 
and cleanliness can be paid for above actual fuel costs, are 
under review. 

As an example, all the heat required for heating, ven- 
tilation, and domestic hot water services in the new Civic 
Buildings, Leeds, is obtained from the use of town gas 
of 470 B.Th.U. per cu.ft. supplied by the City of Leeds 
Gas Undertaking. 


Description of Equipment—Boiler Plant. 


Central heating Three ‘‘ Vesta’’ gas-fired boilers, each cap- 
able of an output of 2,300,000 B.Th.U. 
per hour. 

One converted Cochran boiler employing the 
‘*Vesta’’ process of gas burning, capable 
of a full steaming power of goo Ib. per 
hour at roo Ib. pressure. 


Hot water supply. 


The heating of the building is as follows: 


Radiator surface, 15,700 sq.ft. 2,360,000 B.Th.U. per hour 





Panel surface, 4,500sq.ft. . . . . . 550,000 = 
Plenum system, 8,500 cu.ft. per minute. 408,000 te és 
wae «os cme eee, 


Hot water services from steam supply, 
maximum requirements . . . . . 1,200,000 


The heating services consist of (i.) a central heating 
installation, partly by radiators having a total radiating 
surface of 15,700 sq.ft., and partly by wall and ceiling 
radiators having a total radiating surface of 4,500 sq.ft., 
and (ii.) a complete ventilating and warming system 
capable of supplying 8,500 cu.ft. of air per minute raised 
to. 75° ¥. 

The individual offices are heated by radiators, of which 
320 are in use. The plenum warming system and the 
panels are used for heating the main entrance, staircase, 
banqueting hall, and council chamber. 

The domestic hot water services are obtained from four 
“steam to water ”’ calorifiers having a total output of 


H. R. HEMS, 
A.M.Inst.Gas E., M.Inst.F., 
Superintendent, Industrial Heat- 
ing Section, City of Birmingham 
Gas Department. 


350 gal. per hr. at 150° F. and a total storage capacity 
of 410 gal. 

The gas is burned in suitably constructed boilers which 
are entirely automatic in operation, and controlled by 
means of thermostatically operated regulators. The 
equipment is situated in the basement of the building and 
consists of three batteries of ‘*‘ Vesta ’’ boilers (made by 
Auto Control Boilers, Ltd.), which supply all the hot water 
required for the heating and ventilating services. In 
addition, one Cochran vertical boiler, converted to use 
gaseous fuel, supplies all the necessary steam for the do- 
mestic hot water services and kitchen equipment. 

The gas enters the building through a 12-in. main and 
that portion required for the boilers is measured by a 
Holmes B/M meter of 20,000 cu.ft. an hour capacity. A 
by-pass arrangement with sealed gas valve is fixed across 
the meter to ensure a gas supply in the remote event of 
the meter requiring change. The outlet of the meter is 
connected to a diaphragm governor which regulates the 
supply to a working pressure of 25-tenths in. (water 
gauge). 

Suitable provision is made for pilot jets at the boilers 
which remain alight under all conditions, except when 
shut off by hand at the isolating cocks. 

The services were put into operation in October, 1933, 
and up to date the whole equipment has given every satis- 
faction to all concerned. 

Tests have been carried out which show that the boilers 
are working with a thermal efficiency of about 85% (based 
on the gross calorific value of the gas). The best results 
are obtained when each battery is adjusted to burn about 
8,500 cu.ft. an hr. 

The total quantity of gas used for the heating and hot 
water services from October, 1933, to Jan. 1, 1935, was 
28 million cu.ft. For the twelve months ended March 31, 
1937, for central heating and domestic hot water supply 
was 19,929,400 cu.ft., the average price per 1,000 cu.ft. 
works out at 1s. 426d. and the average price per therm 
3°46d. 

Air Heating. 


There is abundant evidence that a change is taking 
place in the method of heating large buildings and large 
enclosed spaces from the hot water and steam pipe system 
to systems of air heating, whether through unit heaters 
heated by hot water or steam, directly gas or electrically 
heated or by duct systems. 

_ Town gas as a heating medium, whether used in connec- 

tion with suspended unit heaters or distributors, or in 
connection with a heater as a main distributor through 
ducting has already proved very successful, and a large 
number of new installations are in progress. Our friends 
in the U.S.A. have made great headway with such sys- 
tems, and indications show that the adoption of such sys- 
tems in this country will be very extensive in the near 
future. 

It is the opinion of the author and many of his col- 
leagues in the Gas Industry that we have only just com- 
menced to make use of air as a heating medium, both for 
space heating and many commercial and industrial heat- 
ing operations, and that from the experimental work 
which is at present being carried out, rapid development 
will take place. 

As examples of successful air heating, particulars of 
installations representing a large bus garage, a Turkish 
bath, a small canteen, and a small works are submitted. 


(1) Gas-Fired Air-Heating Plant at Ludlam Street 
Garage, Bradford. 


DETAILS OF GARAGE. 
Volume- 


Garage . . . « « « « « « Seoenocu.it 


Extension 152,000 cu.ft. 
Floor area— 
i a ee | 
Extension a ee ee 6,300 sq.ft. 
Heat loss with outside temperature 32° F. and inside temperature 
60° F.— 
Gargge ~ ~~ + «> - «+ «2,100,000 B.Th.U. 
Extension 640,000 B.Th.U. 


Bus capacity. approximately 100 
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PLANT DETAILS. 
14 air changes per hour required. 
AIR HEATER. 
Volex air heater capable of raising 1,800,000 cu.ft. of air 110° F. each 
hour. 
Ga3 consumption—g,000 cu.ft (500 C.V.) per hour max. 
Equipped with 4 ‘t Gako"’ fan blast type burners and 3-H.P. fan set 
with 1 in. W.G. pressure 


MOTOR FAN SET. 


Standard and Pochin double inlet fan to deliver 30,000 cu.ft. air per 

minute at 140° F. against resistance head_of 2} in. W.G. 
DUCTING. 

Main fan outlet in braced rectangular galvanized iron with fianged 
connections. 

Main feeders and discharge ducts in circular section with riveted 
and caulked joints. 

Main duct velccities. 

Discharge ducts . 

Outlet air velocity 


2,000 ft per minute 
1,0co ft. per minute 
10 ft. per second 


CONTROLS. 


Drayton Variostat operating on air with extremes of inlet tempera- 
ture 10° F. and outlet temperature of 160° F. and mean tempera- 
ture of 60° F, 

Ratio gives a rise of 2° outlet temperature above 60° F. for each 
1° F, below 60° F. in et air temperature. 

Gas controlled by above and motor operated butterfly valve. This 
has a programme switch which starts or stops the blower motor 
through a relay switch as the gas valve approaches the closed 
position. 

SUMMARY OF RESULTS. 
Test. Nov. 9-Dec. 19. 41 Days. 


Gas consumption 
Gas per day ee ee 
Gas for 180 days (estimated). 


3,510,500 cu.ft. 
85,620 cu.ft. 
15,411,600 cu.ft 
(from above figures) 
Average outside temperature . .. . 414° F. 


(2) Paddington Turkish Baths. 


In the hot rooms of the baths there is a specially de- 
signed appliance for heating the air which is forced 
through them. In the first of these (the tepidarium) the 
temperature maintained is approximately 150° F.; in the 
second (the caledarium) it is 185° F.; and in the third (the 
laconicum) 220° F. 

The three rooms communicate with one another, and 
the hot air provided to maintain the desired temperatures 
in the rooms passes from the hottest room into the room 
of medium heat and thence into the coolest room. The 
rooms are so planned that, provided the right temperature 
is maintained in the hottest room, the required tempera- 
tures in the other two rooms are automatically assured. 

The apparatus for providing the hot air is a specially 
designed tubular heater fired by eight gas floats fitted with 
fiat flame burners using gas at ordinary mains pressure. 
It provides 40,000 cu.ft. of heated air per hour for the 
rooms, and the average hourly consumption of gas is 550 
cu.ft. An electric fan draws air from outside the building 
through an, air filter, and then forces the air through the 
heater (in which it passes round gilled tubes heated in- 
ternally by the gas burners) into a trunk which leads to 
the hottest room. The air as it passes through the heater 
is heated up to from 300° to 380° F. to ensure a constant 
temperature of 220° F. in the hottest room. To retain 
this temperature with accuracy a thermostat is fitted in 
the hottest room. This thermostat is controlled by the 
temperature of the air in the room; in turn, the thermo- 
stat controls the gas supply to the heater. Thus when 
the temperature of the room tends to go above 220° F. the 
thermostat automatically reduces the gas consumption; 
on the other hand, if the temperature tends to drop below 
220° F. the thermostat automatically increases the supply 
of gas to the burners. 

A safety device automatically shuts off the gas supply to 
the heater if by any chance the electric fan which forces 
the air through the heater ceases to function. This device 
is controlled by the pressure of air created by the fan on 
a diaphragm. By this means all possibility of the heater 
becoming burnt out owing to a failure in the supply of cold 
air is avoided. 

To prevent loss of heat before the heated air reaches 
the hot room, the hot air trunk is heavily lagged and 
coated with heat-resisting paint. 

The economy of this system of heating lies in the fact 
that the heating apparatus takes up but very little space, 
requires no space for the storage of fuel, and involves no 
labour other than the starting up of the apparatus in the 
morning and the stopping of it at night. The burners 
are lighted at 8 a.m. and by the time the baths are opened 
(at 10 a.m.) the desired temperature has been attained in 
all rooms. After the baths are closed, the doors and ven- 
tilators of the rooms are tightly shut to minimize loss of 
heat during the night. 

Similar Turkish bath heating equipment has been in- 
stalled at the White Rock Baths, Hastings; Kensington 
Spa, Palace Gate, London; and Maskew’s Turkish Baths, 
Grafton Street, Dublin. 
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(3) Hot-Air Generation. 


The use of hot air as a space-heating medium has be 
come very popular in recent years, especially. for large 
rooms such as cinemas, assembly halls, factories, and ware 
houses, the advantage being that air-heating dispenses 
with the ground and wall space occupied by radiators. 
The air may be warmed at a central station heater, usu- 
ally incorporating an air-conditioning plant, the air being 
distributed to the room by ducts, or in the case of fac 
tories, warehouses, &c., unit heater may be installed, in 
both cases the steam or hot water being supplied from :; 
boiler. Unit heaters are installed at the Coventry Tech 
nical School, supplied with steam from a gas-fired boiler. 

In cases where steam and hot water are not available, 
and it is desirable to avoid the capital cost of a boiler, and 
the necessary boiler house, the air can be directly heated 
by gas. There are on the market several types of gas 
fired unit air heaters, similar in appearance to the steam 
heated type, and occupying no more space—in fact, the 
heat output is greater, owing to the larger thermal head. 
In certain circumstances, the flue gases may be allowed to 
escape from the room ventilators without any direct flue 
connexion, and in special cases where, justifiably, the pro- 
ducts of combustion may be recirculated, thus increasing 
the heating efficiency of the unit. 

Unit heaters of the latter type by Serck Radiators, Ltd., 
are installed in a canteen which is heated up prior to use, 
the heaters being then turned off. It is fitted with a 
duplex damper enabling the products of combustion to be 
discharged or recirculated at will. These heaters are fitted 
with a special arrangement of electrical switch and gas 
valve, causing the gas to light up from a by-pass, when 
the fan-motor is started; also the gas is controlled from 
a room thermostat. 

Stationary air heaters of the duct and ductless type are 
ideal for the application of gas as a heating medium. 
They can, for example, be placed overhead, in space which 
might otherwise be wasted. They can be remote con- 
trolled from room thermostats, and only require the neces- 
sary gas and electrical connections. 


Gas in the Automobile Industry. 


It may be safely claimed that town gas as a fuel is more 
widely used than any other form of fuel or heat energy 
in the heat treatment operations requiring a delicacy of 
control of temperature and atmospheric conditions of 
treatment carried out in the case of engine component 
parts, gears, and chassis parts. 

Forging operations are excluded from the above claim 
on economic grounds only, as experimental work, and ex 
perience with a number of actual installations have proved 
that gas fuel for forging operations is pre-eminent in the 
speedy provision of high temperatures and the production 
of forgings on a mass production scale. In fact, in dis- 
tricts where gas prices are sufficiently low to justify its 
adoption it has every chance of competing favourably with 
its main competitor—oil fuel. In the machine production 
of forgings where slightly lower temperatures are in use 
compared with the production of forgings by the usual 
drop stamp or hammer method, gas furnaces are being 
widely adopted. 
other industrial gas consuming furnace or appliance. 

Twenty-five years ago, in the early developments of the 
application of gas to industrial heating operations, the 
average gas furnace efficiency did not exceed 10%. By 
research and experimental work, and the use of materials 
having greater conductivity or insulation properties as 
demanded in furnace construction, the efficiency has been 
raised in the case of furnaces working continuously to 
as much as 60%. : 

Mention must also be made of the large number of gas 
furnaces in use for the salt method of heat treatment, and 
particularly of the molten cyanide method of case-harden- 
ing. Salt baths are used where fine temperature limits 
are demanded in heat treatment, particularly at the lower 
temperature ranges, say, up to 500° C., and town gas is 
being generally applied as the fuel for heating such salt 
baths with thermostatic or electric control apparatus. 

Aluminium and its alloy play a very big part in modern 
automobile production, and gas is used extensively for 
melting both in bulk, and in maintaining furnaces for the 
popular die casting method of production, and also exten- 
sively in its heat treatment. It may also be of interest to 
note that in addition to the rapid strides which are being 
made in this country in the heating of air for buildings, 
to which reference is made elsewhere, heated air is being 
used as a medium for the treatment of steel and aluminium 
component parts used in automobile and aeroplane manu- 
facture. Recent developments of this form of heater, 
using gas as fuel, are embodied in the design of the 
** Serckulator.’’ 

The majority of the large automobile works throughout 
the country are extensive users of gas furnaces in their 
heat treatment shops. 


Be cen 
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Modern Road Tars 


by 
W. J. HADFIELD, C.B.E., M.inst.C.E., 
Late City Engineer, Sheffield. 


‘lar is important in at least two ways. First, it plays a 
great part m our system of roadmaking and maintenance. 
According to a return published perhaps two years ago 
by the Ministry of ‘'ransport—and so tar as the Author 
knows this is the only information of the sort which is 
available—of a length of 174,000 miles of road included in 
that return more than 107,000 miles, or over 60% of the 
total mileage, were dressed with tar or other material (nu 
intormation is available as to the exact proportions), and 
over 47,000 miles were of tar macadam or bituminous con- 
crete. These figures will overlap to some extent, as no 
doubt many of the latter roads would be surface-dressed. 
Second, the use of tar has a definite bearing on some of our 
most important industries, especially coal, steel and gas. 

In the year 1933 a, Tar Research Committee was formed 
under the auspices of the Department of Scientific and In- 
dustrial Research. It consists of technical officials of that 
Department, of chemists and others interested in tar, 
some of whom are eminent in their own sphere, and a cer- 
tain element of those with an independent view. ‘The cost 
of the work is very considerable; half of it is paid by the 
British Road Tar Association. Constant investigation and 
experiment are going on in the Chemical Research Labora- 
tory at Teddington, at the Road Research Station at Har- 
mondsworth, and, thanks to the co-operation of the road 
engineers, upon the roads. At the same time research 
work, sometimes on parallel lines, is proceeding in many 
laboratories belonging to the larger undertakings inter- 
ested in tar. Some important conclusions are the result 
of all this work. 

The user pays attention to certain well established tests. 
The research workers are investigating others, as, for in- 
stance, viscosity and the freedom of tar from any appreci- 
able water content. Accepting these as well established 
tests, the research workers are investigating other matters, 
for instance, the wetting properties of the tar when applied 
to aggregates of different characters, its drying or setting 
qualities, its resistance to shearing forces, and its probable 
life. 

A great amount of information has been acquired from 
this research, and has given an insight into the properties 
of tar which, without it, would have been impossible. The 
value of research work depends, not only upon some dis- 
covery which would immediately revolutionize the industry, 
but also upon carefully verified experiments and deductions 
which can be utilized by manufacturers in their works and 
laboratories. Such is the basis of this Road Tar Research, 
and the industry is working patiently to apply such infor- 
mation to practice. J 

The point which it is now desired to make is that tar, 
instead of being regarded merely as a by-product, is now 
recognized by those who sell it as an important and com- 
plex material, worthy of all the scientific care which can 
be devoted to it. 


Crudes and Mixtures. 





The principal crudes are those produced by (1) horizontal 
retorts, (2) vertical retorts, and (3) coke-ovens. ; 

Vertical retort tars have, in the past, been regarded with 
suspicion in some quarters, but there is no doubt that, at 
the present time, first-class work is being done on the roads 
with road tars originating from vertical retorts. This is 
consistent with the results so far obtained in research. It 
is the quality of the finished tar rather than its origin 
which is important to the user. 1 . 

In practically all cases a small proportion of bitumen has 
been added to the tars used by the Author. He has no 
hesitation in mentioning the latter point. There are some 
who say that every tar is improved by the addition of a 
small proportion of bitumen; this may, or may not, be 
the case; but it is a fact that many distillers are now mak- 
ing such an addition to their products. There is nothing 
detrimental to tar in admitting the fact, or in advocating 
that when desirable this should be done. It would difficult 
to think of any one material which in itself is capable of 
making a road, and if a combination of two binders is more 
effective than a single binder, then in the interests of 
efficiency we ought to have it. 


Specifications. 


An objection urged by some engineers to the use of tar 
is that the British Standard Specification is not stringent 
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enough. The answer to this is two-fold. First, those who 
have been engaged in the preparation of Standard Speciti 
cations know all too well that there is difficulty in arriving 
at a specification which will suit all concerned; they also 
know that any Standard Specification must not be of such 
a character as to cut out a material which is in considerable 
use, as for instance tars, the specific gravities of which 
are below the maximum. Second, that if a user is not 
satisfied with the Standard Specification he is at liberty to 
use his own specification. 

_ On the latter point it may be argued that where there 
is a Standard Specification in existence the Ministry oi 
Transport require that it should be used. This require- 
ment, however, is not inflexible, as is proved by the fact 
that many engineers are actually using their own specifi- 
cations. 

The general view of the members of the British Road Tar 
Association is that the Standard Specification should be 
improved, and the Association has set up a Committee to 
consider how such an improvement can be effected. This 
Committee has collected, as far as practicable, the specifi 
cations of individual engineers, and is considering them, 
with other material, as a basis for a better specitication. 
If any engineer who has prepared his own specification 
will forward a copy to the Association, the Author knows 
that this help will be welcomed. In the meantime, tar 
which is considerably better than it need be to comply with 
en Specification is being supplied for use on the 
roads. 

Like other binders, tar cannot be judged on a specifica- 
tion alone. Qualities are required which it is diflicult to 
cover by any specification. ‘These are judged by practical! 
knowledge and experience, and one of the aims of the 
British Road Tar Association Committee referred to, is to 
adapt some of the knowledge already emerging from re- 
search, both on their own part, and under the auspices 
of the Department of Scientific and Industrial Research, 
for the purpose of framing a specification upon which the 
user will be better able to judge whether the material 
offered provides all the qualities required. 


Tar Compounds. 


Reference has already been made to the practice of mix 
ing a proportion of bitumen with the tar, and it should b: 
made clear that this means not merely the addition ol 
bitumen, but the proper mixing of the two constituents. 

There will always be differences of opinion whether any 
such addition is necessary, and, if it is, as to proper pro 
portion. Chemists who are wel! able to judge suggest that 
the upper limit for a higher aromatic tar should be 10 
for a low aromatic tar 20%. The Author has tried various 
proportions ranging from 5 to 30%. He has found no ad 
vantage in using more than 10%. 

There are on the market many proprietary compounds 
consisting of tar with some addition which is the secret of 
the proprietor. The firms concerned have spent much 
time and money in arriving at their results, and it is recog 
nized that their efforts also have done much to improve 
and popularize tar. With many of these compounds ex 
cellent work has been done on the roads; otherwise some 
of such specialities would not have been on the market for 
twenty-five to thirty years, which actually is the case, and 
in writing this Paper it is impossible to omit favourabl 
reference to this branch of the tar industry. 


Non-Toxic$Tars. 


In certain districts there has been a limitation of the 
use of tar on the roads, especially for surface-dressing, be 
cause of its possible effect on fish. 

Some of the modern tars, it was found, had little or no 
effect of this kind, but in order that the matter might be 
removed from doubt, a process has been devised for elimin- 
ating injurious constituents. This has been done in close 
co-operation with the Ministry of Agriculture‘and Fisheries, 
who themselves have carried out long and stringent tests 
upon a form of tar which is now known by the registered 
name of ‘‘ Brotox.’’ 

The Ministry of Transport has removed any ban which 
existed, provided tar is used which complies with a very 
strict specification and analysis, and the British Road Tar 
Association issues a licence to use the registered name of 
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* Brotox ’* only to such of its members who undertake to 
comply with these requirements, and whose plant enables 
them to do so. It is now quite safe to use ‘‘ Brotox,’’ and 
other tars prepared in a similar way, in proximity to fish- 
ing streams, 

Surface-Dressing. 

Surface-dressing is apparently a very simple process, and 
there can be no doubt that it has suffered for this reason. 
If good results are to be ensured, there are several points 
which should be kept in mind, and it is being recognized 
more and more that this class of work, which in many 
places absorbs from a quarter to a third of the whole cost 
of highway maintenance, needs the regular supervision of 
responsible officers. It is not a matter which can be left 
entirely to foreman and gangers. 

If well done, there is no more economical way of keeping 
a good road in good condition; if carelessly done, there is 
the possibility of a great deal of waste. 

Preparation of the Road.—The Author has often ad- 
mired the care taken in some of the counties which he 
knows (and doubtless the same applies to others which he 
does not know so well) to utilize the early months of the 
year in levelling any small hollows so that when the dress- 
ing is applied the chips can be thoroughly rolled, on an 
even surface, with an effect equal to that of a carpet. It 
is perhaps superfluous to say that before tar is applied 
the surface should be really clean and dry. Neither tar 
(nor any other dressing) can be expected to adhere to a 
wet or dirty road, and it happens sometimes that the ideas 
of the men are not too precise in this respect. , 

Viscosity.—This perhaps is one of the first things to claim 
attention, and there can be no doubt but that the higher 
viscosity tars in use to-day help towards the desired result. 
The Author, during the last few years, has used tar with 
viscosities of from 40 to 100 sec., usually with a 10% mix- 
ture of bitumen, and can find no fault with tar coming 
within these limits. As he was for the last five years able 
to get all his surface-dressing carried out during the sum- 
mer months, eventually he standardized 100 sec., though it 
may be desirable to use something lower if the work is 
done in the early spring. Not only the air temperature 
has to be considered, but also that of the road. A chilly 
road seems to have the effect of repelling a too viscous 
binder which would readily adhere to a warmer road. A 
damp road obviously creates difficulties. _ 

Temperature of the Tar.—Different engineers, and some- 
times different chemists, have their own views on this sub- 
ject. The Author advocates a temperature of approxi- 
mately 240° F. Notwithstanding the theory that the ex- 
perienced man knows the temperature of the tar without 
troubling about a thermometer, it is desirable to depend 
a little less on the rule of thumb, and it is becoming gener- 
ally recognized that if the best results are to be obtained, 
thermometers should be fitted to each of the boilers in a 
position where the temperature can be read by anyone 
who cares to look. This is a very simple matter, and is 
a useful check on the men; it is a fact that a good many 
failures are due to misjudgment of temperature. 

Method of Application—One man’s meat is another 
man’s poison, and while one engineer believes that a cer- 
tain machine is the best, others must be allowed to hold 
a different opinion. What the Author believes in is a 
machine which, when it is required to apply, say, 1 gallon 
to 6 super yd., does so with an approximately equal quan- 
tity to each yard, and not in regular patches. He also 
likes a machine which brushes the tar in. Some men do 
this work very efficiently, but their work cannot on the 
whole be as regular as that of a machine with an automatic 
spread. He admits that with the most efficient machine 
the human element still has to be considered, but it is 
as well to leave as little as possible to chance. 

Rate of Spread.—In the old days 6 yd. per gallon was 
almost an article of belief; to-day, much more discretion is 
used, and rightly so. It is illogical to expect that the same 
proportion of tar which is sufficient for 3 in. chips spread 
perhaps at the rate of 1 ton to 90 yd. will hold with equal 
satisfaction } in. chips at the rate of, say, 1 ton to 70 yd. 
Nor can the quantity of tar required be measured solely by 
the quantity of chips it is intended to apply. The character 
and condition of the road must also be taken into account, 
and the proportion of binder adjusted accordingly. 


Life of a Tar Surface-Dressing. 


In the month of June, 1930, the Author laid trial lengths 
of improved tars on a road which then carried 3,000 tons 
per day. Later in the year he laid other trial sections on 
a road carrying nearly 5,000 tons per day with a width 
between kerbs of about 24 ft. Various grades of tar were 
included, and some of the sections, after more than seven 
years’ wear, are still efficient. It is a striking fact that 
among these are vertical tars with viscosities of 40 and 
100 sec., with a mixture of bitumen, the percentage of the 
latter in some cases being 10%, in others 30%. 

It is impossible unless one knows the dividing line to 
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distinguish one of these particular lengths from another, 
for which reason, when it is considered advisable to add 
bitumen to the tar, the Author does not advocate an addi- 
tion of more than 10% to any of the various tars he has 
been in the habit of using. Nor can he take a hard-and- 
fast line as to viscosity, though for his own use he preiers 
10U sec. 

Some of the lengtns laid on the second road also are still 
in existence, but as these were of polymerized ‘tar with a 
very high viscosity, they may be regarded as special. 

One swallow does not make a summer, and if the cases 
mentioned were the only ones which could be quoted as 
proof of the durability of a tar-dressing, it would not be 
worth while to mention them. On many similar roads a 
life of up to five years has been obtained by the Author, 
but rather than rely on his own experience he would refer 
to the many counties in which tar-dressed roads have done 
such good service. 

As a typical case he would mention a section of the 
Great North Road (average width of carriageway 26 ft.) 
carrying about 7,000 tons per day, where official experi- 
ments have recently been carried out. On enquiry it was 
found that the road surface was of tarmacadam laid 15 
years before, and in very good condition. It had been 
maintained by surface-dressing with tar, the last dressing 
having been applied two years before the experiments 
were undertaken. But for these experiments the road 
would not have been touched this year. 

It was only because the road happened to have been 
chosen for an experiment that these facts came to light, 
and the case is quoted because it is a typical instance of 
what is happening, within the knowledge of the Author, in 
a very large number of cases. 

It does not need much argument to show that if an im- 
proved tar is being supplied, and if, therefore, surface- 
dressings last longer, a less annual output of tar is re- 
quired to deal with the same total area. This the Author 
believes is a genuine and serious difficulty which the In- 
dustry has to meet. 

Tar has also been used successfully for at least ten years 
for covering old granite setts and wood blocks. In the 
former case the joints were carefully cleaned out to give a 
key, and a double coat was applied. Eventually a coat 
has been formed and maintained which it is difficult to 
distinguish from a carpet. This refers to streets carrying 
from 4,000 to 7,000 tons per day. 

As a last word on surface-dressing, mention may be made 
of the unclassified roads which, as a result of the Local 
Government Act of 1929, came under the control of the 
county surveyors, who, with the large resources of their 
councils at their disposal, have, with the collaboration of 
the rural district surveyors, effected widespread improve- 
ments in these roads. In many areas, the increased facili- 
ties now available have enabled the engineers to bring the 
maintenance of these roads up to county standards, to the 
great advantage of the travelling public. In a very large 
number of cases the improvement is due to the application 
of tar-dressings to waterbound roads. It may well be that 
economy as well as improved efficiency will result from the 
use of such a binder even on roads where the average 
traffic is much lighter than on the old county roads. 


Tarmacadam. 


Here is a material which has been used for road sur- 
facing in Great Britain to a greater extent than any other, 
with the exception of waterbound macadam, and yet there 
is no Standard Specification for it. For a long time a 
British Standards Committee, including road engineers, 
representatives of the tarmacadam industry and others, 
has been at work on a draft Standard Specification to in- 
clude various types of tarmacadam, and it is hoped that 
this will be circulated very shortly for comment and ap- 
proval. Even then not every variety of tarmacadam can 
be covered, and there is little doubt that individual speci- 
fications will continue to be used. 

Varieties.—The varieties employed are very great. Not 
only are basalt, granite, limestone, slag, and whinstone 
used as aggregates, as well as local materials such as the 
Kentish ragstone, but while some engineers prefer the 
multi-coat method, using one size of stone for each coat, 
others prefer that each coat should be graded, or may use 
the graded single coat method. Then there is the choice 
of hot-mix, the semi-hot process, or the cold process. Each 
method needs its most suitable grade and proportion of 
tar, the result being a range so wide that to cover it in a 
Standard Specification, or even a multi-specification (if one 
may coin a term), is almost impracticable. 

A point which may be mentioned here is that while at 
one time it was almost impracticable to get a good tar- 
macadam with the harder stones, the improvement in the 
quality of tar has been so great that to-day this is regarded 
as a matter of course. 

Longevity of Tarmacadam.—An instance of 15-year-old 
tarmacadam on a heavily trafficked main road has already 
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been quoted, not as exceptional, but as an average case. 
Tarmacadam roads up to 40 years old can be quoted, but 
moderation is preferred, and the Author will not go further 
back than the years 1912-13. In these years, under the 
auspices of the old Road Board—the predecessor of the 
Ministry of Transport—he laid tarmacadam on main roads 
which is in excellent condition to-day. In the meantime 
the roads have been surface-dressed when necessary. In 
one of the roads in mind, the last dressing was carried out 
in the year 1982, and is still in good condition. The traffic 
in 1931 was 7,000 tons per day on a width of carriageway 
varying from 24 to 30 ft. This tarmacadam had for its 
aggregate slag and limestone, was of the 3-coat type, and 
was bound with the best tar which could be obtained 25 
years ago. 

Similar instances could be multiplied, but the Author 
will content himself with saying that for roads with trattic 
up to the figures already given, tarmacadam well laid and 
properly maintained has an almost indefinite life. Lven 
when the cost of maintenance over a long period is taken 
into account it is still a very economical material, its first 
cost being low as compared with that of other surfacing 
materials. 

Choice of Aggregates.—There is a wide range of aggre- 
gates from which choice can be made, and the decision 
may depend on the locality in which the work is to be 
done. A good slag or limestone is an excellent aggregate. 
Either of these takes kindly to the tar, and while no 
criticism of the harder stones is intended, it may be pointed 
out that the life of a tarmacadam road does not depend 
entirely on the wearing qualities of the aggregate. The 
Author regards it as normal procedure that when a tar- 
macadam road shows signs of wear, and before the surface 
begins to lose its riding qualities, it should be surface- 
dressed. 

If one considers the figures given at the commencement 
of this Paper, it will be plain that on the bulk of British 
roads it is the surface-dressing which sustains the wear 
and tear of traffic, and this is why a very hard aggregate 
is no great advantage to a tarmacadam road. 

On the Kingston By-Pass are two trial lengths of tar- 
macadam, one with an aggregate of slag, the other of 
granite, to which further reference will be made. After 
about seven years’ life there is little difference which can 
be attributed to the character of the aggregate. 

An adjoining asphalt length with a slag aggregate is 
wearing exceedingly well, a fact which tends to confirm 
the Author’s argument. 

Single-Coat or Multi-Coat.—This again is a matter of 
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opinion. The advocates of the single-coat process, in which 
the aggregate is carefully graded, claim that by their 
method a road-surface is obtained which is really a tar 
concrete. Those who prefer the multi-coat process claim 
that they get a road with better riding qualities, as an, 
unevenness in the lower coat (or coats) can be adjusted 
when the final coat is laid. 

There is the further question of whether in the case of a 
multi-coat road the aggregate for each coat should be 
graded, or whether the older method of using one size of 
stone for each coat is not sufficient. In the former case 
something nearer the voidless mixture is obtained; in the 
latter, the smaller gauge aggregate of the upper coat (or 
coats) is rolled into the interstices of the larger gauge coat 
below with a more or less similar effect. Good work is 
done by either method. As far as the Author’s knowledge 
goes, the graded aggregate is making headway; on the 
other hand, the single gauge coat probably gives mor 
rugosity. 

Hot Mix Tarmacadam.-At the time of mixing all tai 
macadam is hot, some is laid hot as a matter of conven) 
ence because it is mixed within a short distance of the 
road and is laid before it has cooled. This is now being 
described as the ‘‘ semi-hot ’’? process, though the Author 
does not like the description, which already has led to 
misunderstanding. 

The hot-mix type is designedly laid white hot; the con 
sistency of the binder is settled on this basis, and if the 
mixture were not laid hot it would set hard and could not 
be spread. When the material has to be hauled for a con 
siderable distance this feature sometimes leads to difficulty 
in even spreading, and furnishes an argument to those 
who advocate other processes. Perhaps the best example 
of what the hot-mix process will do is to be found in the 
experimental lengths laid under the auspices of the Minis 
try of Transport (along with trial lengths of other surfacing 
materials) on the Kingston By-Pass in 1930. The width of 
the carriageway is 30 ft., and the road carries about 17,000 
tons per day, mostly of very fast traffic, including a con 
siderable proportion of heavy vehicles. 

The aggregates-—slag for one length, granite for the 
other—were carefully graded material from 1 in. down- 
wards. The specification called for 8% of binder, which 
was of tar, distilled to the consistency of soft pitch. The 
slag length was surface-dressed shortly after it was laid. 
Neither length needed any further attention until the sum- 
mer of 1986 when minor repairs were carried out. The 
Author thinks the time has now come when both lengths 
should receive surface-treatment, which, after several 
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Ductility and Toughness 


Complete elimination of “ chill” and subsequent 
annealing, increased resistance to shock and impact, 
and a marked advance in ductility and toughness are 
qualities found ONLY in pipes made by the Delavaud- 
Mairy ferro-silicon process. 

Stanton Spun Iron Pipes are now not only 
stronger and better than pipes made by any other 
process, but they are also a considerable improvement 
over pipes previously cast by us in metal moulds 
without the use of the ferro-silicon process. 

When laying metal-cast spun pipes, make sure 
they are made by the Delavaud-Mairy ferro-silicon 
process, the only known method of eliminating 
“chill” and subsequent annealing. 


The Stanton Ironworks Company Limited, 
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years’ wear, he regards as normal maintenance for, such a 
road surface. Subject to this he sees no reason why both 
lengths should not give good service for many years to 
come. Tests have been made with the skidding machine, 
and in both cases a highly satisfactory sideway force co- 
ellicient was shown. 

In the year 1931, similar lengths were laid in Sheffield 
on a trunk road carrying over 10,000 tons per day but with 
the complication that there is a tramway along the road— 
a factor which always adds to the wear and tear, especially 
if (as was the case here) the test lengths are laid, between 
the rail and the kerb. The results are consistent with 
those on the Kingston By-Pass. These experiments with 
hot-mix tarmacadam speak well for the durability of that 
material under very heavy traffic. 


Carpets. 


One of the great developments of the present day is the 
use of the thin carpet. It usually consists of a graded 
gregate from 4 in. or ? in. down, with considerable varia- 
tion in the proportion of the larger grading, bound with 
5 to 6% of tar or bitumen. Much more has been heard of 
the carpets which are bound with bitumen, but large quan- 
tities of tar carpets are in use, and giving good service. 

Most of these carpets are the speciality of one firm or 
another, for which reason it is inadvisable to go too much 
into detail, but one or two general considerations may be 
discussed. The main function of a carpet is to restore the 
good riding quality of a road which has deformed under 
the stress of traffic, but is otherwise in sound condition. 
For this purpose the carpet is a highly useful development, 
and, will continue to have its place. 

In some quarters the opinion seems to be held that a 
carpet is a substitute for surface-dressing, and that the 
latter will be superseded by the former. That definitely 
is not the view of the Author, and he bases his opinion not 
on any prejudice against the carpet, which he agrees is a 
useful introduction, but on the logic of arithmetic. A good 
tar dressing on a road carrying 5,000 tons per day should 
last at least three years—a moderate claim in view of actual 
figures given in this Paper. It may last considerably 
longer. If a dressing lasts three years, the annual cost 
will not exceed about 13d. per sq.yd.; there are cases where 
it has averaged id. For few carpets is it claimed that the 
all-in cost is less than 1s. 6d. per sq.yd.; often it approaches 
2s. Assuming that the average cost of surface-dressing is 
the higher figure of 14d. per yd., and putting the carpet 
at the lower cost—Is. 6d. per yd.—then, if a carpet is to 
be more economical than surface-dressing, its life must be 
more than twelve years. So far as the Author knows no 
life approaching this has been claimed for any carpet, still 
less that a carpet would retain its rugosity for anything 
like twelve years. 

What he anticipates is that the carpet will settle down 
to its proper use, that is, to restore the running surface of 
a road, and that in due time, if the carpet proves reason- 
ably permanent, the engineer will treat it like any other 
good road—that is, maintain it by surface-dressing. It is 
certain that the carpet, which has cost anything up to 2s. 
per sq.yd., will not be allowed to disintegrate for want of 
maintenance, and we may expect that in a few years’ time 
the surface-dressing of carpets will be regarded as part of 
the routine. 





Trade Notes 


“ Turnall” Insulating Boards. 

An attractive leaflet has reached us from Turners Asbestos 
Cement Company (Branch of Turner & Newall, Ltd.), which 
describes the recent wall and insulating board ‘made by that 
firm. These boards are composed mainly of asbestos fibre, and 
are known as “ Turnall ” asbestos wallboard and “ .Turnall ” 
asbestos insulating board, respectively. The former is claimed 
to be an entirely new quality of an old- established product and 
is the result of many years’ experience in the manufacture of 
this class of material. It is flexible and can be curved to any 
reasonable radius without difficulty. ‘‘ Turnall ” insulating 
board is specially recommended by the makers for incorporation 
in situations where the conservation of heat is required. Both 
these products can be decorated with paper, distemper, or paint 
without special difficulty or preparation of the surface. 


Constant Lubrication. 

The value of a constant film of lubricant between journal and 
bearing is recognized by all engineers. It is claimed that the 
automatic action of the improved ‘* Menno ” cup maintains this 
constant film, thus eliminating metallic contact and wear. The 
effect, in fact, is to obtain a floating shaft. The reliability of 
the “‘ Menno ”’ cup is guaranteed and remarkable economy is 
stated to be obtained in running costs and repairs. The sensi- 
tive control of the lubricant is brought about by means of com- 
pressed air acting on a sure- -seal piston within the grease cup. 
The air chamber is secured against vibration by a locking spring 
which registers each turn of adjustment. The cup is made by 
the Menno Compressed Air Grease-cup Company, Ltd., Leeds 
Place, Tollington Park, London, N. 4. 


[For further Trade Notes see p. 603.] 
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THE ONLY LAMP 


carrying full official approval for 
use in Towns Gas, Hydrogen, 
Petroleum and = other Highly 
Inflammable atmospheres. 


Fitted with NIFE Steel Plate Accumu- 
lator as standardised in Admiralty 
handlamps and thousands of Miners’ 
Lamps throughout the World. 


Write for publication No. 1337. 


TRIALS GLADLY ARRANGED. 


BATTERIES LIMITED 
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Gas Markets and Manufactures 


Stock Market Report 
(For Stock and Share Lists, see later pages) 


Business on the Stock Exchange last week was subject to 
wide fluctuations. The week opened under depressed condi- 
tions, but a partial recovery on Wall Street on Wednesday 
brightened up things here and prices improved. These better 
conditions did not remain for long, however, and by the close 
prices sagged again and the volume of business dwindled. The 
decision of the Brazilian Government to suspend its external 
debt service came as a nasty shock to investors and did not 
improve the general situation. The gilt-edged market con- 
tinued the only section to maintain its position. Home rails 
weakened on the disappointing traffic returns. Industrials con- 
tinued depressed and showed wide variation in prices, while oil 
and rubber shares met with comparatively little support. 

The Gas Market maintained a steady flow of business, and a 
comparison of the prices of recorded transactions with those of 
a week ago shows that in many cases there is a definite tendency 
for these to harden though as yet this has not been sufficient 
to justify any marking up of quotations. A sign of the times, 
however, is the further increase in Gas Light units to 25s., and 
in Imperial Continental by 2 points to 1394, while at the Pro- 
vincial Exchanges Liverpool ordinary also made a fractional 
advance. Otherwise quotations remained practically unaltered. 

The accounts of the Oriental Gas Company for the year to 
June 30 last show a net profit of £35,898 (against £88,758). 
There was an increase of 2°47% in the sales of gas, and the 
slightly smaller profit is accounted for almost wholly by extra 
distribution costs. The Directors propose to pay a final divi- 
dend of 43%, tax free, making 8%, tax free, for the year. This 
rate has been distributed for many years past, the ‘‘ tax free ”’ 
portion having been added since the final payment for 1982-33. 


No allocation was made this year to reserve, against £12,500, 


but the carry-forward has increased from £96,833 to £108,731. 
Che strength of the Company’s financial position will be more 
fully realized when it is pointed out that the issued capital is 
only £300,000 and there is no outstanding loan liability. Re- 
serves amount to £119,500. At the present time there are a 
few parcels of the stock on offer at round about 158, giving a 
yield of £6 14s. 10d.°%,. 





Current Sales of Gas Products 
The London Market for Tar Products. 


Nov. 15. 

There is very little change to report in the prices of Tar 
Products in the London market, and very little business is 
passing at present. 

Pitch remains at 38s. ver ton f.o.b. 

Creosote, 6d. to 64d. 

Refined tar, 33d. 

Pure toluole, 2s. 4d. to 2s. 5d.; pure benzole, 1s. 9d.; 95/160 
solvent naphtha, 1s. 7d. to 1s. 8d.; 90/160 pyridine, 11s. to 12s. 

all per gallon naked at makers’ works. 


Tar Products in the Provinces. 
Nov. 15. 

The average prices of gas-works products during the week 
were: Gas-works tar, 24s. 3d. to 29s. 8d. Pitch—East Coast, 
37s. to 38s. 6d. f.0.b. West Coast—Manchester, Liverpool, Clyde, 
37s. to 88s. 6d.* Toluole, naked, North, Is. 8d. to 1s. 9d. Coal 
tar, crude naphtha, in bulk, North, 8d. to 8$d. Solvent naphtha, 
naked, North, 1s. 54d; to Is. 6d. Heavy naphtha, North, 1s. 3d. 
to 1s. 83d. Creosote, ex works, in bulk, North, liquid and salty, 
5d. to 53d.; low gravity, 43d. to 43d. Heavy oils, in bulk, 
North, 5d. to 54d. Carbolic acid 60’s, 4s. 13d. to 4s. 3d. Naph- 
thalene, £14 to £17. Salts, 80s. to 85s., bags included. Anthra- 
cene, “A” quality, 44d. to 43d. per minimum 40% purely 
nominal; ‘‘ B ’”’ quality unsalable. 


* All prices for pitch are now quoted on the basis of f.o.b. In order to 
arrive at the f.a.s. value at any port it will be necessary to deduct the loading 
costs and the tolls whatever they may be. 





Tar Products in Scotland. 


Giascow, Nov. 13. 

There is, if anything, a slightly better feeling in the market 
although, in the meantime, business is still well below normal. 

Crude gas-works tar.—Actual value is 37s. to 38s. per ton ew 
works in bulk. 

Pitch is uninteresting at round 30s. to 32s. 6d. per ton f.o.b. 
Glasgow for export, and 30s. per ton ex works in bulk for home 
trade. 

Refined tar is held at 3d. to 34d. per gallon free on rail for 
export, and 33d. to 39d. per gallon ex works in buyers’ 
packages for home trade. 

Creosote oil.—A fair volume of business is taking place- as 
under: Specification oil, 53d. to 53d. per gallon; low gravity. 
6id. to 63d. per gallon; neutral oil, 5id. to 54d. per gallon; all 
ce works in bulk. 

Cresylic acid.—Only small quantities are changing hands, but 


no doubt buying will resume shortly. Prices are as under: 
Pale, 97/99%, 3s. 6d. to 3s. 8d. per gallon; dark, 97/99%, 
3s. 3d. to 3s. 6d. per gallon; and pale, 99/100%, 4s. to 4s. 6d. 
per gallon; all ex works in buyers’ packages. 

Crude naphtha readily commands round 6d. to 6$d. per gallon 
ex works in bulk, according to quality and district. 

Solvent naphtha is quoted at Is. 5d. to Is. 6d. per gallon for 
90/160 grade, and 1s. to Is. 1d. per gallon for 90/190 heavy 
naphtha. 

Motor benzole is steady at 1s. 4d. to Is. 44d. per gallon. 

Pyridine.—With practically nothing available prices are 
nominal at lls. to 12s. per gallon for 90/160 grade, and 12s. to 
13s. per gallon for 90/140 grade. 


Benzole Prices. 


These are considered to be the market prices for benzole at 
the present time: 





s. d. s. d. 
Crude benzole . . . © 9g too 10 per gallon at works 
Motor Se ee ee we ts 
00% 4 «3 @ ” " " 
Pure i een Po: i ss ae 
Contracts Advertised To-Day 
Gasholders. 


Ilkeston Gas Department. [p. 610.] 





—_ Notes 


Concrete Utilities, Ltd. 


H.R.H. the Duke of Kent recently visited Blackpool to open 
two magnificent new promenades—one he named “ Princes 
Way ” at Norbreck and the other ‘‘ North Parade ”’ at Thornton 
Cleveleys. The long vista of concrete lamp columns is de- 
cidedly a fine feature of these new sea walks. They were 
manufactured by Concrete Utilities, Ltd., Ware, Hertford, who 
boast that they ‘‘ make modern lamp columns in concrete.”’ 
It would seem that from the splendid installation at Blackpool 
that this boast is no idle one. 


A Vast Organization. 


Some idea of the vast organization of the Whessoe Foundry 
and Engineering Company is to be gained from their excellent 
1938 Summary Catalogue, of which we have recently received a 
copy. The statement that only ‘“‘ some idea’’ can be gained 
should not be regarded as disparaging, for surely it would be 
impossible fully to survey the firm’s activities in a single 
publication; the variety selected, however, conveys to the 
reader, both by fact and implication, the greatness of the 
Whessoe concern. 

Many interesting facts are to be found in the catalogue. The 
Company was established in 1790, and was incorporated as a 
public limited liability company in 1920 with a capital of 
£200,000. At the head office and works at Darlington there are 
normally employed 500-600 men, and the administrative and 
office staff numbers upwards of 100. There is, further, an erec- 
tion personnel of over 300 engaged on contracts at home and 
abroad. 

The Whessoe Works occupy approximately 15 acres on the 
north side of Darlington, and there are ample rail facilities and 
sidings connecting with the main L.N.E.R. system. Export 
work is normally shipped from Middlesbrough, with which port 
there is excellent direct rail communication. The Works are 
also well situated for road transport of finished goods. Through- 
out the Works there is a liberally designed network of hydraulic, 
pneumatic, and electric power lines and large areas of erection 
yards are floored with concrete and serviced with loco. cranes, 
mobile cranes, and derricks. The three main shops are 370 ft. 
long and in spans up to 61 ft. They are modern in construction 
and equipment and deal principally with the fabrication of steel 
plates and sections as well as general fitting and machining 
work. Separate shops are set aside for pattern making, 
pickling, and welding, and there is a foundry arranged primarily 
to supply the Company’s specialities. Steel plate work is rolled 
and fabricated with plates up to 13 in. in thickness. Machining 
is undertaken of parts up to 19 ft. diameter. Castings are 
made up to 10 tons. The normal output of fabricated products 
approaches 3,000 tons a month, or over 30,000 tons a year. 
Erection personnel and equipment is provided for the site erec- 
tion of the Company’s products at home and abroad. Operating 
staffs for the initial setting to work and the handing over of 
specialized plants form part of the Company’s organization. 

The publication is liberally illustrated. In the sections de- 
voted to plant for carbonizing industries, gas storage, tar fog 
extraction. and heat transfer one finds examples of those many 
plants so familiar to our Industry. The Whessoe Company are 
to be congratulated upon a very fine effort, representing a 
complete breakaway from the usual type of catalogue. 
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makes possible just that heat treatment required by the 
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nised carbonizing coals throughout the world. Many of Al 
them have been investigated under full-scale working 


conditions in the test installation on the research gas plant 


at our Manchester works. 
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STOCK AND SHARE LIST 


_ Official Quotations on the London Stock Exchange 
“| Dividends. T 
Prev. | Last 


Hf. Yr. Hf. Yr. 
% p.a. %p.a. 


DOMESTIC 
UTILIZATION 
of GAS 


SMITH & LeFEVRE 
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PART 2.—In common with its 
forerunner, Part 2 is note- 
worthy for the Authors’ origin- 
ality of approach, facility of 
expression, and, above all, 
intimate knowledge of the 
problems which confront the 
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tic Utilization of Gas’’ is a 
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revision of, Part |. 
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